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T.S. Fo LLER 
Laupic Symposium on Insulating Oil: 


Maxwetn Introduction, by L. B. Schofield . 


‘Advantages of an Inhibited Transformer Oil . Reamer and R. 
1p. H. Ba . a. Oxidation Inhibitors in Electrical Insulating Oils, by Leo J. Berberic o 


an 


Power Factor of Electrical Insulating. Oils—Significance « of ‘and Methods of 


* Author and Subject Index to 1947 ASTM M BULLE 


Test Procedures, by E. W. 


 PUBLI 


affectin the acce tance, re ection, pro 


publication of papers, committee re- Yotes on Publications; Y ear Book ‘Calendar. of A.S.T.M. 
ports, and discussions. The committee also 


acts in an advisory capacity to the Board 


ere to Look for In formation. . 14 
of Directors in publication matters in 


_ Adopted, not Published.... 
general. Advisory Committee Es- District Activities and | Meetings. 
tablished. Activities and 

President’ s s Message; , Building Fund 8 

H.C. P. G. McVerrty Progresses; Amendmenton Dues 

A. G. H. Dietz L.A. Approved 
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New York Council Meeting; Chemi- Book Reviews: Introduction to 
cal Engineers Metallurgy; Gas Turbine Papers; 


The Soc bo S d 
ociety is is not responsible, as a body, | on Lab oratory an Directory of Testing” Laborato- 


the statements and opinions adv: anced in 


BULLETIN, 1967. index to Advertisers. 
six times a year, January, March, May, 
Easton, Pa. Editorial and advertising 
= at the headquarters of the Society, 
1916 Race St., Philadelphia 3, Pa. Subscrip- — 
tion $2.00 a year in United States and posses-— 
} sions, $2.25 in Canada, $2.50 in foreign coun- 
| ties. Single Copies—50 cents. Number 149. 
Entered as second class matter April 8, 1940, 
atthe post office at aaston, ‘Pa., ‘the a act 
of March 3, 1879. 
Copyrighted, 1948, by the J 
for Materials. 
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o build constant temperature 
x equipment fine enough to be 
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ACTIONS : in the Ingot Spe cific: ation (B 179) 
ulting in m numerous new and bring its requirements in line w ith 
specitications and tests’ we ere those for castings. 
approved the Ac diinistrative 
Committee on Standards on 
‘tober 31 and November 6, based on Oo Actions by the 


specifien ations mechanical 


AS. T. M. Administrative. Committee on on wnt. 


fechnical New Te Tentatives 4 “Test for Colorfastness of Dye 

the covered ed. T here were Specifications for: Acetate Rayon to Atmospheric F 
Mee shanical Roll F Felt (D 944 477 ‘Wass ‘+k Characteristics of Aviation Fue 


mmittees D- on Textile Ma- the Aviation 614 - 


terials and D-2 on Pe troleum Prod- ; Methods of Test for: 


recommendations from vi 


Impact St trength of Adhesiv es 950 
ucts and Lubricants, ‘and several . Ignition Quality of Diesel F ue ls by the 
other tee ethnic val groups: were Oxidation Stability of Lubricating Cone Penetration of Lubricating Grease 
Gr by the Oxygen-Bomb M thod 


The « accompanying table Oxidation Characteristics of Lamp-Gravimetric Method (D 90 - 

Motes on some of the ‘subjects are Sulfated Residue 

given below. of these standards Congealing Point of Pharmaceutics al Sulfated Residue, ‘Cop- 

will appear in the 1947 Supplements per in New and Used Lubricating Oils 
the Book of Standards, and 

s it the. Products by Potentiometric Titration | Aniline P oints and Mixed Aniline Points 

© 
ntee also will appear in. special compila- . 
tant tions. in ‘the case 0 > of 


of Petroleum Products (D 611-47 T). 
Aromatic Hydrocarbons in Mixtures: Rust-Preventing Characteristics 
with Naphthenes and Paraffins Steam-Turbine Oil in the Presence of 
Silica Gel Ac dsorption (D 936 ~ 47 y W ater 665 - 47 T). 
"bon Liquids by tl the Pycnometer Definitions of Terms: 
Relating to. Textile } Materials (D 123 


Determination of Purity by Measure-— T). 
ment of Freesing Points (D 940 - 


Tespectiv e af 


ive the new and revised standards 


Spray Method (D951-47T). 
esting and Tolerances: for Cc 


wher sings B 26) and Permanent. Mold Nickel in Textiles (D 377 - 47 
tant astings (B includes a re- ‘Specifications for: ‘Test of Wool 
of the i iron content for Alloy Castings Specifications: and Me thods Test for 
to 14 per cent max. Changes Aluminum-Base Alloys in ‘Test for Burning Quality of Kerosine- 
another alloy, tighten the for Sand Castings, ‘Die Castings, and §§_(D187-47T). 
themical requirements, and a new Mold | 
7 T) 


Test for Water and Sediment in Petro- 


4 Products by Means of Centri- 

cent copper, 3 per cent silicon AS. S.T.M. Thermometers 1-47 47 

material iat has come into neral Methods of Testing V of Testing Mac chines 

father Ww idespread ibers (D 414 
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form. 


T he Specification (D me et a demand. whie as 
| for some time Committee 


thats 


“felt is a fabric built up by. the interlock: 
ing of fibers by a suitable | on Adhe es hi rfec d 


of vnical work, chemical action, ne Ww Method Imp: act Strength 


moisture, "without spinning, 
Weaving, or knitting. Felt under these 
specifications is limite d to what is hess rmine the ompar: rativ impact 
Rony to as wool felt and does strength. in ‘8 shear. Detailed 
not include hair, punched, woven, stitched, 3 
£ 4 quilted, paper, or other materials of felt. quire ments are given for ' the me tale 
appearance which are products of _to-meti al and \ wood-to-Ww spe ci- 
entirely different construction and proper-_ ‘mens, “number re equired, Proc 
There are five standard felt: densities 
In pes. Revi isions in the Pp etroleum roducts and icants: 
‘Tes est for Cotton Yarns (D 180) Ina addition to the 
intended as improv ements in sub- of new and revised tentative meth-— 
stance and form and rev ised Meth- ods listed the xccompanying — 
ods (D 377) have number of able, Committee D-2 on Petroleum 
changes to bring ther em in line Products and Lubr ‘icants has 
present “practice the former tests and related 
methods for volumetric ‘determina- items which | it was felt desirable 
tion of copper are incorpor: ated in to publish as infor mation only, and 
ed method. ne. Nine ¢ 
lis revised metho "Reg this is being done. Nine of these 
Committee D-13 has developed eleven procedures appear in the’ 
a large number definitions of 1947 compilation of standards in 
terms relating to textile materials: this” field. The fourth | and the 
and when adopted the se veral new eighth items will be included in 
definitions covered in D 123 ~47 = report , of Committee D-2 > 
will be embodied in the st tandard olished in the 1947 Procee edings. 
UBLISHED FOR INFORMATION _ 


128. Some ide: 


that. hy 


commended Practice for 
Preparation of New Turbine I Jubri- 
cating Systems. 
Method of Test for Evaporation Loss 
Lubricating Greases and Oils. 
Method for Determination of Buta- 
Content of Polymerization 
Grade But: adiene by Koppers- 
Hinckley Method. 
Re ‘port on teproduc ibility and Re- 
peatability of the Method for 
Determination of Butadiene in 
Polymerization Grade Butadiene. 
5. Me thod for Determination of ( ‘olor 


number of _ definitions 


covers some 32 
ative de 
The change in the Gener: 
Methods of 17 Testing Cotton Fibers 
t) “involves. the addition of 
alternate method for “maturity, 
using polar light and a flat 
bundle method for deter rmining 
tensile strength. The former stand- 
ird, D 419, for Fineness of WwW ool, 
now a a tent: itive method, with: 
tentat ive) revisic s incor por ated and 
a modification “of the short fiber 
action applies to the Methods for 
Fine eness of | W ool Tops (D> 472). 
in T Color Fast-— 


Photoelectric Colorimeter, 

6. Method of Test for Sulfur in- Pe- x 
troleum Products by the CO,-O, 

Lamp Method. 


> 


tion of Mineral Oil ¢ ‘ontent 


of for Acid 


Numbers of Petroleum Oils by 
Alkali Blue Color Indicator. _ 

10. Method of Test for Acid and Base 
i, Numbers of Petrole ‘um Oils by 


Alpha-N: aphtholbenzei in Color In- | 


Me thod of Test for Total Ole finic : 
and Aromatic Hy Grocarbons— 

Gasoline. 


In order to give some idea 
‘subje et matter. covered by | = the 
several new Committee D-2 tests, 

the scopes the procedures 

given below: 
"Tentative Method of Test for: 
OXIDATION STABILITY 


‘ommittee of American 
ciation of Te sxtile Che mists and 
pert: \ining to textiles are give 
currently in the | new compils ation = 
stand: ards sponsored by Committee 
D-13, and will also appear in 


Part II- of the Supplement. 


> 
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ings and on motor ps rts, etc. 


) 950). It is 
(D 950). Tt is intended to de- 


for turbine reduction gears (Note 1). 


large number 


"of the stability characteristics of the base 
oil following oxidation inhibitor exhaustion, 


in measuring with 


Re search Procedure for Determina- 


nd 


of 


are 


CREASES, BY THE Oxyesn Bomp 
his describes the test for 
termining the resistance of lubricating 
greases to oxidation when stored under static 
conditions for long periods of time, as, for 
example, thin coatings on antifriction bear- 
It is not. 
intended for the prediction of the stability 
of greases under dynamic service conditienss 


nor is it intended for the prediction of the 
stability of greases in 


 Sream-Tu RBINE (D 943 — 47 T) 


This method | of test is intended for ‘the 

_ deter mination of oxidation inhibitor life of 

_ inhibited turbine oils, including those used 
= 

“(Nore 1.—This method 

‘primarily to determine oxidation inhibitor 

+ life and does not necessarily give an indication — 


TRATION OF PeTrotaTuM (D 937- 


- This method of test is intended for use 
a penetrometer the 
penetration of poneieiass as an empirical 


ONGEALING Point on PHARMACEUTICAL 
Perro.tatums (D 938 47 


This method covers the test for determin- 
‘ing the congealing point of pharmaceutical 
_petrolatums or blends of such materials. 


(Nore 1.—This method is an alternate to 
* S.T.M. Method D 127, Test for Melting 
Point of Petrolatum. Results obtained are 
invariably lower than are obtained by 

Method D 127, the amount of the deviation 
varying with the nature of the petrolatum.) 


APONIFICATION NUMBER or Prrro.eum 


RopUCTS BY POTENTIOMETRIC TITRATION 
(a) This method determines the acidic 
and basic constituents produced upon 
se aponification of petroleum products under 
the conditions of the test, as well as those 
contained in them prior to saponification. 
The method resolves these constituents into 
groups having weak-acid, strong-acid, and 
base ionization properties, prov ided the 
dissociation constants of the more strongly 
acidic compounds are at least 10% times that 
_of the next weaker group. It gives errone-_ 
ous results with materials containing ap 
-preciable amounts of strong base. Un- 


_ saponifiable compounds whose acid or base 


- dissociation constants in water are smaller 
than 10-* are not detectable and do 
interfere; a salts react if their hydrolysis 


Index of Petroleum P roducts by constants are greater than 10-*% 


a The method is applicable to materials 
44 that are soluble or nearly soluble in mixtures 
of benzene and isopropyl alcohol. It is in- 
tended particularly for the determination 
of the saponification number of new and used 
oils, electrical oils, and greases whether 
compounded or not. It is useful for the 
identification of unmixed animal or vegetable 
_ oils and for the determination of the amount 
of fatty material in compounded products, 
provided the sample does not contain ap-— 
preciable amounts of cértain non-fatty com- 
pounds, such as those of sulfur, phosphorus, 
the halogens, nitrogen, and metals other 
than potassium or sodium, which consume 


t. 
alkali or acid under the conditions of the test 
Aromatic HyprocarBons 1N MUrxtuREs 
NAPHTHENES AND PARAFFINS BY 
SILIc A Apsorption (D 936-47T) 
‘This method covers the test for the de 
termination of aromatic hydrocarbons in 
mixtures with naphthenic “and paraffinic 
hydrocarbons. The method is limited t 
- materials boiling in the gasoline range con- 
taining not more than about 1 per cent. of 


‘olefinic hydrocarbons. 


Measure MENT or Density OF Hypro- 
CARBON IDS BY THE PYCNOMETER 
941 -47 T) 

This method is intended for the 

measurement of the density of any hydro- 

can be handled in 
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—— 
-Calibrati ng ‘Testing ng Machines and 


- normal f fashion as a liquid at the er 
test temperatures of 20 and 25C. Its appli- 
— eation is restricted to liquids having vapor 


(approximately 0.8 atmosphere) and Bees the require ments for 
(b) Two procedures are covered as follows: Method (D Q; 51) is frequently 4 calibra ating appari itus used in ver i- 


Procedure A, for pure compounds and 


mixtures which are not highly volatile. conjunction | other ts fyi ing testing chines are “more 


™ Procedure B, for highly volatile mixtures. which are mi ade pri ior to or afte r stric 4 in for the mac chines and 
DETERMINATION oF Purity By Measu the spray» test, such as drop test, since requireme nts for both the 
| OF FREEZING Pornts (D 940 47 T) is” 
| | ‘his method is intended for the determi- imp: uct resist: ance test, test, 7 verify ing devi ices and the testing 
points, and is applicable to the subst: ete. The method es re quire- achines W were in the same standard 
specifically (a) values of the freezing point > 
» | forgeroimpurity and the cryoscopic constants eX: ample, the amount of water whic h these re quirements; hen nee, the ne 
4 to be used and (b) must fall uniformly on each sat squé tentativ e for Vv erifying calibration 7 
rocedures or Sampling and measurement. 
(Nore 1.—The method covers systems in. foot of the a area, and det tails othe r devices: (E 7 74). ments on 
of which the impurities form with the major procedures. Normally, containe rs testing machines are continue 
component a substantially ideal suffi- 41 ¥ f 
» | ciently dilute solution, and also systems are tested a as ist the method 4 but this is now 
) in the latter case, the lowering of the , entative 
freezing point as a function of the concen- Adhesion Of. Ridbor ubber to. Mel ‘tal: Revi isions in the Tentativ e e Speci- 


‘The ch: ange in. the Test for Ad- fications for Thermometers 


imparity in the given substance.) | 


hae is known for each most probable 
The changes i in the various revised hesion of Vule anized Rubber to affect tw ry as 
methods will be detailed i in the 1947 Metal 429) ) (now a tentative y 
Proceedings: as part of the Report instes a ste andard). involves a ments on the gas flue thermometer 
t be withdr: awn, but this ¢ annot: 


of Cc ommittee ‘D-2 and they, revision consistin chiefly of the 
be done until the Test. for ¢ ‘alorifie 


‘appear in their latest. form in addition of a stripping method for 


Value of raseous Fuels by the 


the evaluation of adhesion of rubber 


1947 compilation of standards. 
might be mentioned, namely, toa single metal plate.’ This new W: ater- 
that: the Test for W ater and Sedi- has had many applications is N 
“ment Using a Centr ifuge (D on war oducts and is considered ¥ not oe until 8. ON ew speci- 


=. been reverted to tentative and 


valu: able addition to the stand: — ations for thermometers for oil 


content of pz araffin wax and Stor veer 


an improvement over “the present vives: a number of much needed 


> 


modification of _ the addition, a section on adhesion 
tube is being incorporated. This is terminology has bee ade led which 


1948 Committee feek in in n 

Committees to Meet Week « of March 


DATE some forty Meeting held in 1948 i in posium | or least re groups « of 
of the Society's s main technical with Committee Week least so. technical pay during Committee 
id committees have ‘indicated their far as technical ‘session i is Week. This year the Adminis- 


trative Committe on Papers and 
Publications has not developed a = 


intention to p: participate in A.S.T.M. 
Committee W eek which is scheduled _ 


For a good many } years 
usually been a technical 


for the entire week March 1, omprising a sy rr, if 

x | in Washington, D.C. Thismeamns 
ble that _ SeV eral eral hundred 

AS.T.M. members will in | ' 

her Detailed information on method 


of arranging for sleeping room ac- 
-commod: ations being mailed 
BY each ch member and eac h committee 
‘member early _December 


in hotel return form with information 
aa the disposition of committee 


nle ‘ e 
PSS there i is ac hange t ne 
S. Supreme Court 


Spring 


al there e will 
tore will 


December 1947 
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developments along these lines. 

if the newly “organized Washing- 
ton District decides on some. local © 
affair, a dinner ot or local meeting, 
members will be so advised. 


W E EEK INFORMATION 
be adequate committee meeting 
rooms to take care of our require- : 
ments at the Hotels Statler, May- 
flow er, Shoreham, and ardham 
‘Park, with one meeting to be held 
the National Bureau of Stendards 


— 


. 


this schedule no atte has 
Dinas, made to make a distinction 
betw ween subcommittee and main 
committee _ meetings. It 
assumed, of | course, , that ‘subcom- 
mittee meetings will be scheduled 
prior to main committee meetings 


it is planned to run meetings 


"simultaneously or in sequence 
_ the committees have definitely re- 
quested, or as has been their custom 
inthe past. 

The Hotel Statler will be 
headqua rters and main regis-_ 
tration desk will be located there 

with supplementary 1 registration at 
the Shoreham. . The major part 
our room space i is 


— 
| 


T ‘he AS T. M. “holding sev eral 
for sleeping room Committee Week, of course, since different S.T committees, and 
Secommodations. 1 In addition to “some twenty years” by ar ranging a a schedule in a con 


a the hotels previously listed, rooms ago is to enable a member of several “centr ated 3 4-day iod, a 
will be ‘made av ailable at ‘different committees to conserve considerable amount of expense e and 


Ambassador, Carlton, Was ashington, the time spent in traveling to meet- me : 

q 7 and Willard. is and to enable him in a concen- Itis expected that each committee 

this time to hold any meetings period to to attend “meetings i is meeting ix in Washington will 

a at: those hotels. of different on w hich furnish its complete 


While no advice has been receiv ved he may hold membership. There with: a detailed meeting announst 
some 0 of the committees on many hundreds of technicai 1 men 


hether they \ will meet, it is known 
that a number ‘of committees will 
= ‘meeting ; independently of Com- Hotel 
‘mittee Week. A list of these com- TL ER. + Ab AO BS 
 mittees includes the following: A-1, 


ror Sprinc Group Comat: 1948 
March 1 March 2 March3 March 4 March 
=" Tuesday Wednesday hursday Friday 


D-12, D-13, D- 15, D-20 
Be sure to make your hotel res- 

ervations early, Return the hotel ~ D- 


form mailed separately, as soon as 


aaa ot possible. If you can, plan to share 
a twin-bedded room some 


“other ‘member or committee asso- 


Bu TI December 1947 | 
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PUBLIC BUILDINGS AND ARE OPEN TO THE PUBLIC! 


4 

otherwise. all a are July 4 and C hristmas Free ad- National Gallery of Art, Constitution hed. 

“open. daily except Sundays and public holi-. mission on Tuesdays, Thursdays, 
days. Those _ marked with a star ( *) are days, Sundays, and public holid lays; - *National Museum, Smithsonian Grounds. 


q@embolidays, cents admission on Mondays, Wednesdays 9 a.m. to 4:30 p.m. (New building 
Agriculture Department, The Mall between | and Fridays. Time of admission : ‘Sun- 


open, also. Sunday, 1:30 to 4:30 m.) 
12th and 14thSts. Open 9 a.m. to 4:30 p.m. day, 2 to 5 p. m.; Monday, 12 Noon to | 


Pan American Union, 17th and B Sts. Oper 
American Red Cross, 17th and E Sts., N. W 4:30 p.m. ; other week days, 9 a.m. _ to 
Open 8:30 a.m. to 4:30 p. 4:30 p.m, holiday s,2to5pm. 


Building, Constitution Ave., Art Galore. 12th St. and Independence 


Pension Bureau, New Commerce Buil ding. 
Open 8 a.m. to3:30p.m. 


- tween 7th and 9th Sts., N. W. ‘Open 9 Ave., S. W. Open 9 a.m. to 4:30 p.m. __ Post Office Department, 12th St. and Penn- _ 
to 4:30 p. _ very day except Monday.)  sylvania Open 9 m. to 4:30 p.m. 

*Arlington Cemetery, Arlington, Va. Open Internal Revenue, Constitution be Public Health, Constitution \ve., between | 

_ tween 10th and 12th Sts. N.W. —-:19th and 20th Sts. N. W. 
Army Medical Museum, 7th ma B Sts., Interstate Commerce Commission, C on- *Smithsonian Institution, Smithsonian 


W. Open 9 a.m. to 4:15 p.m. 


Bureau of Fisheries (Commerce De wii. 


_ stitution Ave., at 12th St. N. W. - Grounds. Open 9 a.m. to 4:30 p.m.” 
Labor Building, Constitution at ‘14th Bt. *Soldiers’ Home, 7th St. extended. 
Botanical Gardens, Ist St. and Pennsylvs -*Library of apitol Hill. Open Court, M: aryland Ave. at Ist St. 
Ave. Open 9 a.m. to 4 E. Open 9 a.m. to 4:30 p.m. 
Commerce Department, Constitution Ave., Lincoln Memorial, Potomac Park. Open Weshington Cathedral, Mt. St. Albans. 
Capitol, c an Hill. Open 9 a.m. to 4:30 _ Lincoln Museum, 516 10th St. N.W. Open Washington Chapel, 2810 16th St. N. W., cor. 
to 4:30 p.m. Columbia Rd. Open for free organ rec ‘itals 
“Corcoran Gallery, 1 7th St. anc d New »w York ‘and inspection, _ Mondays, Wednesdays, 
Ave. Open 9:30 a.m. to 4 p.m. (Closed N. W. Open 9:30a.m.to4 p.m. _and Fridays at 8 p.m.; all day Sundays. 
“7 From the Hotel Greeters’ Guide. Copiesavail- | Mount Vernon, 16 miles south of Washington. -*Washington Monument, Washington Park, 
able at 25 cents from Hotel Greeters of America, : _ Ope n daily, 9 a.m. to 4 p.m. 3 - Sundays, 2 near 14th St. Open 9 a.m. to 4 p.m. 
Washington Chapter 31, Southern Building, p.m. to 4 p.m. am 


Washington, D. C. Those planning to. visit ational Academy of ‘Sciences, 22nd and ~*Zoological Park, Rock Creek, Adams Mill 


Washington for the first time would find this et , 
Greeters’ Guide of much interest and Sts. ng toSpm Open all day. 


About Washington’ 
eo the mile stretch h between een the | Capitol 
and the White House a scene of grande ur 
and beauty, with mansions of foreign min- 


isters, gardens, s, sloping lawns, and a great 


Memorial Continental Hall, 17th and Dd Sts. 


until the Civil War. Since 
: George Washington and Pierre L’Enfant ; then progress of the city has been “steady 
When it in January, | 1791, they viewed the —and orderly until today it ranks among 


flat lands which were selected as the site Ha the truly great cities of the world. 7 


q Broap as was the 1 vision of 


the U. S. capital, ‘it is doubtful if religious temple. These did not material- 
they “had any conception of what a VE ENFANT’S PLAN ize, but i in their pli we e today i is the greatest 


majestic city would one day rise 1n that 4 ar Tay y of government buildings in the 
area. It took the Continental Congress National Capital, with its 682. world—t $300,000, 000 worth of govern- 
-eonside rable ti time and much discussion to parks, its broad tree- lined avenues, buildings i in the Federal Triangle. 
weigh the various offer rs and conflicting = _™: agnificent vistas, in ge neral represents _ _ The Mall, “now one of the show pl: wes: 
opinions, and select the banks of the the vision of Maj. Charles Pierre L’Enfant, - the city, _ originated with L ’Enfant. 
Potomac near old. Georgetown n the a young French engineer employed by This developmen extends» from the 


=. 


1d 
capital. W. in the de "ede ral Capitol to the Lincoln Memorial, taking 
= | Ten square miles ceded the ‘Cit 


“ia the landscaped ¢ areas of the Departme nt 


ah states of Maryland and Virginia but later Tt it not possible ¢ here to go —e of Agric cult ure and the 70 acre “a of the 
the section y ielded by Virginia inc cluding, regarding L’Enfant’s Plan, which was lvan Theater surrounding the Washing- 


Monument and Smithsonian 
Grounds. If Enfant could see 
Mall, with its $2,000, 000 Lincoln Memor-— 
ial and great reflecting pool, 


without precedent in city” designing. 
_L’Enfant’s dream of a capital both novel 
and magnificent stressed circles with | 
radiating avenues and right angle streets, 


‘broad and tree-lined. His idea was to 


Bho the town of Ale xandria was ceded back. 
Under provisions of the Residence Bill. 


re) 


il of 1790, Congress removed — the seat of 
government to W ashington, or the ‘Fed- 
eral City, « on the first Monday in Decem- 
ber, 1800. The transfer was € 
without much difficulty as the government 
personnel at that time is said to have c 


sisted only of 126 persons 
jhite House, or Pre esident’s 
Palace,’ "as ‘it was then illed, was the 
first government building completed 
Washington 
In 1801 a temporary buil ling, popularly 
calle d “The Oven,’’ was constructed on 
part of the foundation of the South Wing | 
of the Capitol. Here the sessions of the 
t House of Representatives were held until | 


‘Washington’ 


j For many years Washington was no il 
‘more. th: an a village with hovels 


muddy streets provoking the nickname — 
of “City of Magnificent Mudholes.” Its — 


gowth Was not sc celerated: to ‘appre-- 
— 


1 Based on information from the W ashington © 
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s Exhibi 
Meet ing 


if sions, Committee Meetings and Exhibi 
HE W week of June is serv ‘ing: as 
will be a very intensive one for the ae ‘ie Vice-Chairm: an, with Harvey 
_ thousands of members and com- agner, , Detroit E dison Co.. 
mittee members expected to Seeretary. C. Heussner, Chry- 
‘present a at the Society’s 51st Annual sler Corp., Detroit Council il Secre- 
Meeting: in Detroit. Throughout tary, is he: ad of the import: ant a. 


ary, 
week there be numerous Annual Dinner and” 


Ladies’ E ntert: 1inment 
Cloud, Ford Motor Co., respon- 
form: il sy mposiums, and several sible for the Apparat atus and Photo- 
hundred technical committee meet- graphic E xhibits, and F. C. 
will be in progress. Also being brill, Ethyl Corp., i is w orking 
the five days of the hotels” and housing 
will be th tions. Publicity and promotion 
S.T. M. Exhibit of Testing Ap-_ be i in the ch: of ac 
Related Equipment, he: aded by F. Ke nnedy, 
turing displays of Rubber C 0. and 
and testing instruments, and labora- 
Pe tory supplies, in booths sponsored 
by leading manufacturers and dis- 


tributors, 


committee, on 
J 
at which Ww ill he id some seven 


sociated Spring Corp., is heading the © 
group co oncernes ned with plant visits 


d Exhibit Throughout the Week of June 


Barnes-Gibson- Ray mond Div., 


to Feature 1948 

21, 1948, in D 


In 


instruments, sboratory supplies, 
7 and related materials are such an 
importar unt part of “many phases 


t, t 


etroit 


testing and research there is 
irdly a technical committee of the 
sg Soc iety that i is not vitally inter sted 4 
some phases o of instrumentation, ih 
and of course a large number ra 
AS.T.M. “specific ations and tests 
embody reference es to a wide range Sy 
Manufacturers and ‘distril ributors 
of instruments and laboratory equip i 
ment are being invited to sponsor — 
commercis ial displays in the exhibit 
and 1 many of them will participate. 
The e meeting does: offer a splendid 


“opportunity for them to contact 


large numbers of men are 

v vitally concerned with this field. — 

_ The exhibit will be held in re 
Book- Cadillac’ ballroom and Ttale 


a While 


tivity y will be the 
the official Headquarters Hotel, it 
‘may be desirable to. set up 
at. some the other 
cooperating hotels. 1 ‘ti is necessary, 


the center of meeting ac- ‘ase, Hanson - VanWinkle - Mun- 


Book-Cadillae, 2 


per 
ning Co., will be responsible Garden, 
Ladies I nvited: 


, both « of which are ad- 
the Committee on Finance. jaeent ‘the official .T.M. 

While details “will be furnished 


| 


la 
Headquarters Registration Desk. = 


wag 


in order to prov vide sufficient members: and committee members 
ber of sleeping rooms, to use facili- 
Fort Shelby, Tullar, , and « others 
_ particular is the 


ednesday, June there will 
dinner and dance. A ‘most 
teresting program of ev vents for the © 
committees per a few of ladies? 
the technical sessions also, may bey eloped, and “members are urged to 
scheduled in some of these hotels, to bring their amilies with 
especially the Statler, w hich is just them, because the ladies will h ave 
week of the meeting. - 


minutes’ walk from the Book- | plenty to do and see — the 
Exhibit of Testing r he Housing orking 


P hotographic Exhibit and competi-_ ureau, has as surance | of ample 
tion will be i in. the Book-Cadillac “commodations for any - members sand 
adjacent to the A. S.T.M. “registra- 

tion desk. 
= 


Detroit. Committee on an 

 rangements, , with C. H. Fellows, ties will be. available. 

Detroit Edison Co. iS chairman 

7 
The Exhibit of esting Apparatus 

quipment has to | be 


7 ~ who may be present. . Not all mem- 


bers can be ace 


ommodated at the: 
hotel of first choice, but the com- 


is completing ‘its personnel, and 
has meetings of the ho 


M. Chairman of the 
.troit District Council, ap- 
pointed | “Committee on 


a 


tant adjunct of annual meetings hel 
industrial centers. 


later on some of the entertainment : 
ies of the Statler, Detroit Le ‘land, plans, it can be announced that on — 


entertainment. is_ being de- 
and Related Equipment, and the closely with the Detroit Convention 


committee ‘members sand visitors. 


mittee feels that comfor table facili- 


looked on as a desirable and i impor-_ 


1 
Satisf: ctor’ 


> - photo- 


appointed 


.. 
graphic exhibit is being : a 
~under the direction of Me | 
Cloud, General Exhibits Committee | 4 
Chairman, and this group will 
sponsor the ‘ighth Photographie 
Exhibit which will be set up in the | 
Book-C: adillae’ ballroom. Each. 4 
member ‘and committee member of 
the S 1e Society will receive an entry 

form giving the rules for participa- 
‘tion in the exhibit. There will be ' 
details on the two specific sections’ 
“dealing w with photomicrography and 
radiography, as well as the general 

section. Further details Ww vill be 
furnished later, but members who 

are interested should note this af- \ 


fair and plan to) participate. 


_ Even though advi ice on “w hich” 
mittees will at hat” 
hotels | be taken care of later, 
members can definitely count on 
having groups of committee 
meetings held in some of the co 
operating hotels, other than the 
Book- Cadillac. Neither the Book 
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Properties and a relative sm: all, but 
neverthe r growing group, of 


por any other —hote he | made of them. T original sy mposium 


meeting room space to -accommo- mineral aggregates, held in 1929, 


-_ “date the present ty pe of . AS.T.M. “filled such a need at that time. However, individuals and organiz: itions using mag- _ 

meeting. Sometimes as many as 10) "netic testing, others may feel that this 
committee rc rooms the purpose of each paper will be to give “subject is a relatively restricted one. 

However, rev iew of the topics to 


covered in the 1948 symposium at the 


the yresent-di ictur : 

te the 

“ally to point out the development that troit meeting, which Committee 


yhase that it covers is now in order, es eCi- 
plan with respect 
Detroit meeting to ad vise > each has taken pla we since the presentation 
member the hotel at which a re- sof the origin: al sy mposium almost twenty 


spective committee will neet, and 


member can then decide whether The coverage of the particular subject has a w 
he would like to apply for sleeping assigned to each contributor , whe ther Of course, the positive third 


accommoda ations at this hotel the subject is restricted or comprehensive, reaction would be that attendance 
or sr elsewhere. ~ Much this same pla n is broad and not confined to the local area the sy mposium will be one of - the finest a. 
to be i in effect for A.S.T.M.Com- connections with which he ways to get ‘real conception of not only” 


be most familiar, Fin: nally, the pa apers in he | bl level 


this symposium are written primarily for 
the week of h 1—see article I en | ments this field. tentative program 
that individu: als inte ‘rested in for the meeting follows—as- usual at 
the characteristics and of stage it is subject to change and final 
«aggregates but who normally are not details will not be made avail: ‘ailable until 


wee 


Technical Features timately conne: cte with | the 
EAST six research and testing. = y 
> » » 
t symposiums are schedulec or the MPOSIUM ON “MINE RAL. 
«1948 Annual Meeting and there AGGREC GATES Bastc PrincipLes EqQuirpMENT FOR 
1) will be numerous ¢ other sessions Magnetic ANaLysis—P. 
on some of these sy mposiums and CHARACTERISTICS—Puy- Pp 
special sessions ‘oe en below SICAL AND AGGREGATES Merats Comparators—B. M. Smith 
HYSICAL AND CHEMICAI ESTS AND THE G 
and, of course, there will be further SIGNIFICANCE or THESE TESTS 
details. is” planned that SAMPLING oF MINERAL AGGREGATES Hysteresis Loss—R. R. Field 


PRODUCTION AND MANUF ACTURE OF FINE Magnetic ANALYSIS oF PorINT INSPEC- 


Provisional Program for the n meeting (CAND COARSE AGGREGATE om 
; which ives a rather complete G 
ins Testinc UsING THE 


Section 2-—Concrete _ 
features will be published in the INFLUENCE OF MINERAL AGGREGATES ON 


cm. Epstein Frame—D. C. Dieterly | 
Ma BULLETIN, or distributed se THE STRENGTH AN 
I 


Dt ) = 


rately as far in of Symp MPOSIUM ON X-R AY AND GAMMA 
tion to be noted at this ___Water-Bounp Macapam Ball, Naval ‘Researe Laboravories, the 
ll that avery strong technical Miverat AGGREGATES FOR LROAD Papers Committee of Committee E-7 


ne S os Mi NER a. Mineral Agegrey gates for Sew Dis- 
POSIUM ON posalUsage ing with» the and 
of 4 ‘b. in n the ‘mic al ‘mblies, that is, products as distinct 

Ths his sy being deve loped- under Mineral ates ecial from. single materials. This will 
Yi doubted! liscu ion of the use 
th ‘Committee C-9 on __Uses—Riprap; Mineral Wool oubtedly involve a diseussion o 
and Aggregates will be a ‘Fine  Aggre gate Mortar and ultra -high | voltage machin hines and equip- 
be extensive one. A number of ment, ,and by the time of the meeting some 

} 
country’s leading authorities will par-— very me resting results should be avail- 
ticipate. At this time it is possible on Errect able. At the same time the committee 


al the ge neral scope of the sym-— T 
EMPERATURE 

a ¥ that will be definitely cov ered. Probably The Joint Committee on Effect of Tem- In addition to this pote “ntial al symposium, . 


t least two complete sessions will be ope rature which functions under the ‘the committee is considering a separate 


levoted to this technical feature. it will Bie se of the AS MLE. and A S.T M. _ session involving nondestructive testing 

_ unquestionab ly be of very widespread will sponsor a Session or on Effect of Tepe methods, but whether this will take the | 

| 


ature. The exact number of papers form of a round-table — discussion, | 


interest. 
the specific phases of of subject dividual papers, or a formal symposium, 
Proposed that will be stressed remains to be de- has n not yet been decided. 


enormous demand as _ veloped by the Joint Committee, but it is 
for mineral aggregates as materials of that some of the papers will 
has focused attention « on the concentr: ated on turbine disk problems. 


Sy MPostum ON GREASE 


The purpose of this symposium, being 


sponsored by Technical Committee G on 


Sy MPOSIUM ON M 


p “need for and up-to-date gener ral 
knowledge of of the characteristics and uses 


of these ‘materials. In this wa; ay more 


intelligen nt and economical use can be 


D 


Ww ith the exception of the of 
AS Ss M. Committee 
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of the sesulte ‘of these tests with service 


use of met: allographie work in but turers to consider the ane on corrosion 
lso to stimulate interest in the latest of the deposition as sludges, or as metals, 


performances It been suggested 
that this subject might be covered in 3 techniques and thoughts on procedure, of non- n-ferrous- metals and their, con. 


seve ‘ral papers which w ould deal with serv-_ ~ equipme nt ‘used, and results, Committee Pe pounds in pressure v essels. Ati is realized 
ice, ‘simul: ated-service accele rated-serv- on Mets allography is arranging this that data on the subjee t are searce but 
ice, and laboratory There has” Symposium for the Annual Meeting. h is hoped by ha aving pre prints prepared 
conjunction: pe mposium, The well in advance of the meeting to de ‘velop 
mittee FE 4 is sponsoring a section on the “hidde n data” that might be in ‘the: num 

vised, it is photo-micrography inc Juding the file of 7 power compan ies, operators, ete,  cOmy 
papers at least will include d: ata on rathe color, in the 1948 Photographic Exhibit series of three papers are in pre para. were 


during the Annual Mee ‘ting. tion: ribing modern steam thos 


extensive use of the nt. 


“Some of the ‘subjects: to “be covered in electric power T pk ints, “show ing have 
MP OSIUM ON SE FUL ILNESS AND papers include the following: Application quipment and me used their pilat 
IMITATIONS ¢ or SAMPL Color Metallogr: uphy; Application of construction; factors involved in 
In arranging for this symposium. Com-- Color: Photography to the Study of Non-— ure Vvesse corrosion; and (3) dig Cop 
mittee E-11 on Quality ‘ontrol of metallic Inclusions; ‘olor Me ‘tallography cussion | of prese nt available data. The 
terials has in mind that. possibly. three Simplified: © olor Film i in Metallogrs aphic authors a are, in order: R. B. Donworth, 
papers would be prepared, followed by Dete rmination of “Exposure. = rment Engineer, Duquesne Light Col 
written and discussion. Co.; V. V. Kendall, ‘orrosion Engineer, ing 
ever} one concerned with evaluation of Corrosion VESSiLs ON: ation: Tube ¢ and R. Cotey, teri 


Com D-19 on Water search Section, U. S. Bureau of Mines, is th 


with” re espect to the number of 


samples" taken and just how well these for. Industrial Uses in cooperation with These prese picture and page 
re present the material or products being the Joint Researc h Committee on Boiler ’ the “dise ussion to follow should be of | trib 

tested, etc. Committee believes -Feedwater Studies" ‘is preparing a Panel vital interest: part 
that this symposium should focus Discussion on The Influence of Non- acco 
tention on the practical aspects of the Ferrous: Metals and ‘Their Compounds. GENERAL 

“subject, and that _the papers: would be the last three years, this committee In ad dition to the form: 

prepared as to interest the nonspecial- sponsored programs in which the 
posiums, there will be a number of gine 
major emphasis | has been on the role of 


mineral deposits and means for the identi- sessions dev voted to s specific topics, Fuel 


fic ati ion of such products by special meth- ho as: Industri: al | We aters, Con-— 

Symposium ON METALLOGRAPHY ods. This year the Committee believes crete and Conerete Aggreg: ates, Soils 
ad 


Partly in r recognition — of the growing 


would be of timely interest power 3 for Engineering P Purposes, Tes 
plant operators and equipment manufac- Me thods, e te. 


De troit has few peers through- Detroit has more than 2451 


out the world | as an i industri al city. Not establishments and the aver rage 
eer ai Founpep by. Antoine de la only has the automobile. catapulted | the annual i income of workers is highest i in the 


C > Detroit city | to heights of mechanical production, | nation. wee OF 
colorfu es in Michigan’ . ‘resources have “supplied 
largest industrial | make Detroit their permanent home. _ 4 
strait (the Detroit River) that connects va ued chiefly for its strategic military Educational in Detroit ineluc 
ilue is today one of the busiest inland = pub ie schools, W ayne 


two great lakes (St. Clair and Erie), many ow 


waterways in the world. of Detroit: Mary- 


‘ree tle @ 
fierce battles were fought forits possession a grove, C1 anbrook, 1 19 high schools, and 
as most vital link on the wild new 

world’s frontier. lags of three nations A Fe 


mous for the manufacture of stoves, phar- m and bus: bus carrying over hy alf 
sceutics, ot her commodities. =. billion’ passengers ers annually, 

780 churches re spresent 


As De ‘troit grew it rapidly became 


carriage down the streets of the city at 


the breathless. speed of 15 “mi, per hr. 


Three great metropolitan dailies, N ews, 


Times, and Free Press, have a combined 2 


Pandemonium reigned and the flabber- — daily circulation of more than 1,000, 000. bal earl 
gasted eity council promptly passed an Nine railway systems ‘operate: from 
ordinance limiting the new-fangled buggy three Detroit termins als. diff 
toa d of 3 mi. pe chr. ~The populs ition De troit, Amerie: tho 
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Notes 0 on Publications 
ORK by the authors, OW ith th respect technics cal sym- 
editors, and printers of the books posiums and related items, Sy 


posiums- Synthetic Lubricants 
press, and the 1947 Edgar Tuts 185-page volume 
Marburg I ecture by Professor Voss just available in a revised. edition 

Voss just availble in revised. dition 

compilations standards which on Engineering Laminates is also has some 24 specifications and 
were in the ‘making, and several of available as a separate reprint from _methods  w which have been 

those have become available ‘and the developed through the intensive 

have been distributed. Fiv e com- continues on ‘the work of Committee D- 
pilations | have been completed | fairly © ‘Supplements to the Book of Stand- and Other r Detergents. The speci- 
reently including those ec COV vering ards, with Part I-B on Non-Ferrous ‘fications ¢ cover bar, chip, pow rdered, 
Copper and $ Copper Alloys, Metals completed, Part II on Non- salt water, toilet and other kinds 
troleum Products and ‘Lubricants, metallic -Materials— -Constructional of ‘soaps, ‘and ‘numerous’ detergents 
Coal and Coke, Electrical Tnsulat- i in the bindery , and work on the including soda ash, bi-sodium hols 
ing Materials, Textile other three Parts in various stages phate, and others. The methods 
terials. these the one on Pe- of ‘completion. The schedule indi- fer relate to the chemical 
troleum Products and ‘Lubricants cates that special compilations of al analy soaps and detergents, 4 
‘isthe largest, aggregating about 710 standards in the field of Cement, and tests particle. size and a 
pages, a and is r most w idely Plastics, Rubber and Rubber Prod- Series of ‘definitions. ~The book is 
tributed. In connection with this ucts, Steel Piping ‘Materials, and made more complete by anextensive 
particular publication there is an Refractories will be available early metal 


accompanying article dealing w with 1948. press ork on the which includes a wealth of annotated 


pamphlets scheduled for pub-— 
lication is proceeding apace. 
October BULLETIN gave notes on a 
number of symposiums and ‘special 


another book , really a companion Supplements to the Book of Stand- _— material. Copies « of this book can 
volume, , entitled “Manual of En- ards gover times wi when 


be procured by members at $1.50 — 
“gine Methods for can be issued, since each, list price being $2, heavy 


Members’ Blank Lists New Publications ix Society is the privilees 


Numerous Publ Publications D Described Briefly, with, Special Price to Members Noted procuring practically a all 
= i aaa December blank of this kind just once during _and it is apparent from the retell 
_ there is being mailed to each mem- : the year, but the heavy publication volume of orders received Scag 


out the that ‘members 


Obviously if the Society's work, 
both i in standardization and i 


schedule the of 
appearance date of | some of the 
books have led toa decision w hereby 
there will be a members’ order 
blank late in the year and | another research, is to _ be of maximum 


ber of the Society, a special order 
_ blank by which members can order — 
_ copies of 3 many of the new publica- 
and also procure copies of 


a 


books and pamphlets which have 


tase 
BS 


issued in | previous years. This one about April. ~The latter” will benefit, the n more w idely dissemi-— 
“special order blank will be accompa- cover books that became available nated are the publications the more. 
nied by a new List of Publications or were— scheduled | after the De- will be the results o of the 
= material. ormerly — order blank was issued. and research ac- 


of the advantages of member- tivities 


Year Boo of the districts have had their 


AS. T.M. information. is included, the Year Book classifications take 
Year F Book has been completed a nd for the first time, in the ‘section into account these increased areas. 
copies are being m mailed to those devoted to geographical distribu- Following general information 
members who have “requested tion of members. ‘Here appropriate about the Society the forepart: 
This book is sent only on request. a key numbers are given states or me of the book, including details on 
Those who wish a copy and who — localities, which are a part of the ‘membership | and rather | complete 
have not returned the request card — A. S.T.M. Districts that have been a data on Annual and Spring Meet- 
sent, earlier should do at their organized. It: | happens that some- ings there a list of | 
earliest. conv: enience. times a whole state” falls in the a Counselors. Then follow lists of 
The 1947 Book does not. in which case key Honorary Members: and “the 


differ in any major respect from number applies to the entire state, taining Members and inv turn the} 
those issued earlier, but it continues or, as in most instances, the com- general list Ww hich comprises 
to grow in size. "Some additional umber. large portion of the book. Here 


1947 
i 


_ |. 

also used in the compila- 4 
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‘member as October, 1947, “occupies” more e space than any ‘section of the Year ar Book could not 
is listed there is cross. ref- other subject. Here a are listed the help be impressed with» the 
erence with the name of and scopes: | of the some 70 variety and extent: of ‘Der 
official. men membership re representative major A. 8.T.M technical mittees. ‘There a are several beh: 
of each company or mittees, research committees, subcommittees and "sections | Gen 
Dates of membership are given sectional committees, together with detailed” _addition. to the main | sear 
complete addresses and ti the current ‘officers and their 7 groups. Wi ith personnel OL 


Immediately following the main dresses; a list of the Past-Chairmen main committees ranging in number Soci 


~ membership list there is a list of and Secretaries follows and finally from 35 to 400, it is not surprising lish 


the Forty-Year members, and the complete personnel of the re- that almost 2 50 pages needed. 
geographic distribution. spective committees “classified to give the complete listings. Boy 
Producer, Consumer, , and General The current yearbook “comprises mer 
The ‘section of f the ear Any ‘member, or nonmember, Gover. 
devoted ted to 4 committee} personnel viewing ‘this committee personnel 

ae THE PROBLEM Of helpful data and information to studies ear bon blacks; white 
classifying technical p paper ac- readers who may not be concerned pigments extenders, inorganic 
cording to the materials field with the particular 1 field i inv olved. colors and organic pigments, it is | 
which -it is of major ‘interest is such | papers a appear this probable that this method of attack. 
one at times. For example, BULLETIN. _ Presented at a meeting may come into much wider use than 4 
if the paper on “Introduction 4 sponsored by Committee D-13 on solely in the field of pigments, 
Statistics” _by A. E. R Westman, Textile Materials, they with Of incidental interest is the ‘splendid 

published i in the October LETIN| strain gages a and ‘stress-strain testers bibliography of 72 references, a 

aS 

and also a part of the forthcoming | as used in the textile: industry. part « of this paper. How to acquaint — i 
“Symposium on Paint and Paint These short papers are worth perus- ery yone concerned | With ‘particle 
] by anvone rned h mremer h tl | 
teria Is were indexed under the ing by anyone concerne with test- size measurement with this “paper 
topics or materials: ‘where ‘it would , for ‘the applications covered isa problem m that we can solve 
be of major interest, we would have may hav much wider “significance partly. Presum: ably the alert. tech- = 
nologists find many of these ‘items 


to list ev ery materials field in which than textiles. 
\.S.T.M. is active because this Still another example i is the paper somehow and use W hat. they « can in 

paper is one of those broad interest by E. Harve ey, Jr., to be a part fields. . The whole subject 

‘papers that w ill repay reading by the paint ‘symposium “indicates: ‘that our ‘members need 

every member o of the Soe ‘iety. particle size by gas adsorption. to be alért to the significance of the 
contributions n not br ad is one of the few papers pub- technical papers that published 


4 
| 


24 
Discussion oF on Speed Testing. 


Tur Round- Table bri 


on on Speed of Testing held during the 
1947 Annual Meeting has been edited and BR 


s. T. M. ‘Manual of Engine Tet 


| ‘This Manual, issued for the first time by A.S.T.M., presents i covers 24 pages on letter-size 
in their latest approved form the five standard methods for ‘sheets. The round table was a preliminary 
vey rating motor, aviation, _and Diesel engine fuels. There is a be a forn wae 


to a formal symposium ti to be at 


a subsequent Annual Meeting. ‘ 


upplementary information concerning not only 
_ operation and maintenance details, but also building and 
utility requirements, i installation and assembly of the engine, 38 


00 per COPY; to A.S.T. M. members, $6. 00. Cloth bind- | 
‘Further information i in January BULL ETIN. 
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dvisory Committee 
8 committee constituted especially The committee is “standing by” ~ 
for that purpose can be obtained prepared respond 
“more quickly and more effectiv ely — from the Ordnance Department for | 
than through the established tech- advice and consultation on any 
nical committee procedures. Fur- | problems within the Society’ field. 
O.D., the Board of Directors of the ther, it is expected that “advices It i is planned to hold a second con- 
Society hi has authorized estab- “sought on problems that ference with the Ordnance staff 
g | lishment of an A.S.T.M. Ordnance have immediate current com- next spring. 
Advisory C Committee. President mercial significance and may not 

Boyd has the following therefore be on the agenda of any 
members, al of w hom of the Society’s ; committees. olay, For 
at "The first meeting of the Ordnance F orum ractor Fu 
‘Chairman ashington on 15. After Society and others interested 
A.W. ‘Carpenter, Manager of Testing anization | was invited to attend a Forum 
‘Laboratories, The B. F. Goodrich Co. the committee met in conference Tractor F FE ‘uels which i is being spon- 


A. S. M. Establishes Ordnance | Ad 
invitation of the 
‘Department, US. A. extended on 
| behalf of the Chief of Ordnance by 
4 General H. B. Sayler, Chiat, | Re- 

search ‘and ‘Development Service, 


for 


Faragher, Me tallurgist, “Aluminum w ith 1 General Say ‘ler and a number sored Technical Committee 

le | PP of America, members of the staff of the Tractor Fuels, functioning ur under 
¢ 

d H. Finkeldey, Member of Firm, search and Materi als: Branch. h. Pres- S.T.M. ‘Committee D-2 on Pe- 


& Breyer at this conference were the  troleum Products and 


A Fowler, _Viee- e-President ae. following: is to be held on January 9 
Representing, the Ordnance De- 1948, in the Michigan Room of the 


“partment: | General Sayler, Lt.- Edgewater Beach Hotel , Chicago, 
Re fining Ca. R. B. Baker Jr. . (repre sentingColonel Ill., at 1: in the afternoon. 
Pow ell), and Messrs. E. L. Hollady, £ Mr. Earl M. Hughes, Chairman 


_neer, Crane Co. C. R. ‘Cornthwaite, G. Reinsmith, echnical Committee wilf 


L. Mochel, Manager, Metallurgical oR. W. White, G. G. Allan (repre- preside ov er the program which is 
K. Nason, Dev velopment, A. S. Messrs. Tractor Stat istics as Related to the 


Central Research Dept., Monsanto ‘Farmer—H. E. Everett, Editor . and 
nd ‘Cam enter, Farag sher, Fowler, Geni- 


q J. R. Townsend, Engineer, Farmers’ Interest i in Tractor Fuels— 
Bell Tele hone Laboratories. arious members of the Ordnaice Professor, Agricultural 
Carter Assistant: of the Ordnance research and de- A Review of Tractor Requirements 
nical Secretary of the Society, will velopment programs, which included Related to F uels—Raymond Bowers 
serve as Secretary of the Committee. — “the types of problems which will be ® Assistant Chief Engineer, Mechanical 


Research and Deve aie Div., Inte 
national Harvester Co. 
‘The C Complexity of “Tractor Fue 


The committee’ contacts with submitted to the committee from 
the Ordnance “Department: 1 will be time to time for consideration. 
= through Lt Col. G. ms Pow ell, ‘The m he fields covered by this 


of "Petroleum Department. of 
Taxation, State of Minnesota 
The Effect of State Tax Regulations and 
«State Specifications on Tractor Fuels: 
from the Petroleum Industry Stand-— 


ings “and finishes, fuels and | 
cants, hydraulic | and 


Divi ‘of. ‘the Ord- 
andMr. Hollady. 
The purpose of the committee preventive compounds, packaging 
to advise Ordnance materials and methods, adhesiv es, 
_ Department, upon ‘request, on lll rubber, plastics, and some current 
lems relating to tests and specifica-_ specification problems of broad ap 
tod for ordnance materials—m plicability. 
especially problems other than n those lt developed | that certain research 
directly to the work of the projects of the Ordnance Depart- 


ussion of 


‘paper following presentation. 


Society & technical committees, ment were about. to reach the stage 
Which are being referred from time here advice from A.S.T.M could 
to time directly to those committees be most helpful, and the committee 
by the representatives of the Ord- Was as asked to set “up smi all | Advisory 
nance Department on on the e respec ‘tive. Research Panels on these projects 
committees. _ There are a vs ariety covering, respectively, rubber, ad- 
problems involving speci: _hesiv es, and plastics. The 
siderations, such as specific re re- gation these panels is” nearly 
searches by the Ordnance Depart- = completed, and the panels will 
ment, ¢ concerning which advice from ‘shortly be available to to 
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DECEMBER 1947 
STREET 
PHILADELPHIA 3, PENNA. 
$185 ,000, tie ‘goal is 
about another $20,000. 
The following org anizations sand 
individuals have recently contrib-— 
uted substantial sums, either ear- 
marked for technical committee 
“credits or directly to A.S.T.M. as a 


American 
American Die Casting Inst. 
Associs ated Factory Mutual Fire 
ance Cos. 
Heh Betz Co. 
Cementos Atoyac S. A 
Harbison Walker R efractories 
Ledoux «& Co., Inc. 7 
North American Smelting Co. 
Pabst Brewing Co. 
Robertson Co. 
Southern Cement Co. 
nited Carbon Co. 
‘United States Rubber Co. 


Amendment 


»PTOV 


3 
ASA result of contacts, 
which the officers ‘of various tech- 
nical committees hs have been making 
with their membership in the 
gram. of eliciting the aid of com- 
mittee members in expanding the 
-AS.T.M. Building Fund, the total 
contacts has reached the total of — 
about $4500. W hile this” 
l 


ding Fund Progresses 


eontributions from various com- 
4 panies, nev ertheless, one of the very 
desirable aspects of the fund raised _ Approved 
committees is the large number 
of ‘committee members who a member of the 
participating. Society is being advised by letter 
Karly. in the summer the Board that the amendment of the By-laws _ 
of Directors contacted the | officers” ‘relating to increased membership 
‘of each | technical committee sug- which by. action at the Annual 
‘that they might wish to letter 
_ take some action in interesting their ballot, has been approved over-— 
‘members i in the Fund. This move ow helmingly, : with 849 affirmative 
was as brought about in part by the _ votes cast and 56 negative. Of the 
activities of two or three of the | total | ballots — received, 952, there 
technical committees which had Ww ere 47 marked not voting. 
earlier evidenced an interest ‘and Since the number of affirmative 
started a project in 1 their votes exceeds two-thirds of those 
voting, as required by Article 
_ The October the By-laws for adoption, the 
‘some Board of Directors has declared 


list: « of some 20 
have taken steps to bring this fund — the amendment adopted, to become 
to the attention of their members. effectiv ve with the next fiscal year. 

‘It is known that a number of the Accordingly, membership dues for 

otk 1er committees plan to participate 1948, to be billed on 2, 
in the fund but are. any be as follows: 
action poner 1948. 


the Society’s 


trained and ready, 


“Accent Youth” 
as 


quoted above for one of the last 
of his pu public addresses. 7 In ‘that 
address h he showed, by an analysis 
of Patent ‘Office records, 
that important inv entions 
have been made by young men, 
by men between the ages of 25 
and 45 ). . Th The peak of f the curve of 
inventiv eness, he showec 1, comes 
at age 35. _ By these facts he illus- 
trated qué untitative fashion 
what had been known in bry 
way before and wi what holds 
other fields of human as 


Ww ell, namely, that youth is most | 


‘origin: al and creative. 
This circumstance surely 
gests 1 that the research laboratory 
which does not somehow keep on 
its staff proper proportion of 


young men will pay for that fail- 

ure in reduced productivity. . To 

in A. S.T.M. also it suggests 
that if the technical committees 
of the. Society are to have | their 
maximum pr roductiveness they 
must be made up in proper part of 


‘That it is important to have 


a suital able proportion | of young 
men on the committees | of the 
‘Society has been pretty generally 
‘realized, to be sure. the 
reason often given for it is that 


the young men should be there, 


to take the 
places of the older men w hen they 
drop out. . That is true, of course. 
But it is only part: of ‘the truth, 
and not by any means | the most 
important part. Still more im- 
portant is the fact goes the par- 
ticipation of young in the 
activities of the Society can de- 
termine large measure its 


tality and its pr rr 


a large part of which \ was 
by leading companies, has 


membership points out that eco 
nomic dev elopments the few 
months since the Annual Meeting 
have further the 
on presen 
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in its communic: on a sound m: approv ed another amendment. 
to the members — on June 16, 1947, bes construed as eV idence of the value affecting . Article III concerning | the ae 
and have made all the more neces- placed by the members | upon the nomination of _ officers. This ad- 


sary the increased financial ork the Society, and of the vances the date for tra insmitting 
from membership dues. determination of the membership, to members the f form for recom- 
letter’s concluding —— which includes large 2 a p part mending members on the Nominat- 
states, “The Board of Directors is of industry, to give adequate: - ing C ommittee | for r action | by the _ 
highly gratified that the members port to that wor Board in appointing the Nominat- = 

which will go far toward maintain-— Article| , Se ction 1, which 


ing the Society’: s financial — ee to dues, | there was: 
Revised Prices on. Separate Copies « of Standards | Standards: 
THE steadily inereas- The new price scale for separates 
ing of specifications and ois ‘summarized as follows: 
tests which aggregate more than 
Lots! oF 1 To 9: 
1 to 16 pa zes— 25 5 cents each 
costs, and this has resulted in a 
change in the long-established p price in ‘the he past it it as been the custom in 
> 
for copies of standards in separate supply the se 


pamphlet ¥ For ‘many years Qu P Thus, the per- 


the standard price of 25 certs of 10 to 24— 20 per cent Son who wanted a copy of specifi; 
eopy h has been i in effect, whether the 7 above prices cation for a given material would 
item Ww as two ages: or forty pages ages, 5 to 30 pe r cent discount from_ get that item and perhaps s six, eight, 
but in order to bring these prices above pr prices ten other standards covering 
more in step with the cost picture, Ov 100 00—special quo quotation various me the ods of test. Iti Is Tecog- 
has been decided that for standards 1 Lots” of same or assorted ‘nized, howe ev ver, that for cert: vin uses 
over sixteen to thirty-two pages only the basic document is. needed. 
inclusive the charge will be 35 cents he List of Standards Accordingly, from. ROW a special 
per copy and over thirty-tw issued will indicate items where the return form will _accomp: any 
cents per ‘copy. Thes prices charge of 35 cents or 50 cents order and those who wish to procure 
apply in quantities of tonine. lies, reference standards: may request 
4 
might serv re on the ON ominating 
Committe e to submit nominations in the 
for officers for 1948-1949 ) have been early spring and the slate of officers 
tabulated by the Committee will then be referred to the a fractured arm and ankle. While this 
Tellers consisting of membership for vote. will keep him out of circulation for some 
Dike, Assistant Director of Beginning i in 1948 the mechanics weeks, he w vas ‘discharged from the hos- 
search, Leeds Northrup of recommending and appointing ‘pital after a relatively short stay and he 
and i Betz, General Nominating Committee will be ad- making satisfactory progress. This 
Manager, WwW . H. & ; ‘D. Be tz. vanced several months so sO- that the cident called for some rearrangement t of 
‘Meeting January the Board of Directors | can take action district: meetings because he was scheduled 


Board > ‘| to address sessions in Chicago, Philadel- 
eember. Each of these meetings was post- 
and it is hoped 1 they can be scheduled 
Twenty. five Ye “many - years and it has a member of for early 1948. 
the Society since 1928 with W. R. Hebble- Recently Mr. Boyd’ 8 position with 
white, chief executive officer as the Fepre- General Motors Research _ Laboratories 7 
On Nov 2, 1947, the sentative. was cl changed from that of Head of Fuel 


that on ‘ he had a a 
bad fall in Detroit at his home jae suffered 


8 of Australia celee During the period of the war, ‘and sub- Department to Research Consultant, in 
brated its 25th Anniversary. sequently, a number of Australian A. which capacity he has undertaken some 


Society for Testing Materials has M. members and others from Australia special assigiments for the company. 
- extended congratulations to this organiza-— interested in its w ork have called at A. _ ‘ie his accident he had been ine 
fon Ww which has achieved a notable record t. M. Headquarters. The Staff is pleased § Texas where hi: addressed the e manufactur 
= service in . Australia. The Association to greet any of its members and friends be and research executives of the Socony- J 


“has been interested in AS 8. M. work for from 4 Australia. Vacuum ‘oa 
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Offers of Papers for 1948 


Schedule of A.S.T.M. LM. Meetings 


Committee on Papers and Publica 
tions will meet, early in February 
consider the papers to be pub- 
lished by the Society in 1948 
te develop the program of the (1948 


2 3, 4, Committee / A-l on Steel d Philadelphia, Pa. 
District (Metals) Philadelphia, Pa. 
wa ‘Feb. 9, 10, 11, Committee D-2 on Petroleum Products 


Annual Meeting to be held in De- -andLubricants 
troit, Mich., e 21-25. All those Feb.17 New Y ork District (Crystals) York, N. 
‘have in 1 mind offering papers Feb. 24, 25. 


Committee D-9 on Electrical Insulating Ohio 


Colo. 


for presentation at the Annual 
‘eting and publication by the § So- 
ciety should send these offers to So- 


Feb. 25, 26,27 Committee D-20 on Plastics in 
26, 27 Committee C-1 on Cement 


ciety Headquarters: no later "than | ASTM. wy ow D. 


of June 1948 Annual Meeting ‘and Exhibit of Detroit, Mich. 
All offers should be accompanied Testing Apparatus 


by a summary which should make sled 9 
clear the intended scope of the paper 


ana indicate features that, in the of material 


All those interested in this sub- | ™ 
We opinion of the author, will justify "ject who w ‘ould wish to participate sv 


Is are closely allied but i if, 

there is need for work on acoustical 


nance 
_ Its inclusion in the Annual Meeting materials, a separate committee on “proposed conference 
program and publication by the So- the ould 1 seem to he | 


ciety to be used 


e in- ‘Head to get in touch with A.S.T.N 


Headquarters, | 


al 
tura 
Adopted With out Not had 1 
Be Published Tn 
ANEW is in Papers” and Publication, felt that | 
erial connection with the publication of considerable expense involved an 
HAT is extent of tentative specifications and tests might well be. foregone with a a very 
interest ir in acoustical materials: ‘adopted i in 1947. as as standard, with- minimum of in 
conference will shortly be. called to out any change. These items will Of course, all specifications mt 
consider this question and w hether not be republis th 1947 tests” adopted as standard ‘in 1947 
be republished the 1 h ll b bli hed i 
the need for w ork on standard test: with revisions, will be published in 
Supplement, stickers will” be hat the | 
procedures and Specifications for issued | with these Supplements to Supplements at ™ atest 
acoustical materials is such as to Version is provided. 


> r and ] purchasers, so a 
warrant the organization of a new all members All of the actions on tentatives 


_ AS.T.M. committee . The sug- _ note can be put on the respective 7 standards covered in the letter ballot Toh 


= has been made from time to 7 standard | in the 1946 book, calling which ‘was canvassed on October 15 | 


time that work in this field should — a attention to the fact that a partic. ‘were approved. 7 his letter ballot 


be undertaken similar to that car- ular item, formerly tentative has listed 109 existing th 


Tied ¢ on by: our on thermal been but is not being were to be revised and 70 tentatives to 


be adopted as standard. 


we 


7 
Meeting on Petroleum “tation by chairman, followed | Lars 
same subject further by giving Sinel 
District. Chairman V. M. Darsey sample preview of the disev 
the Detroit District was held on the presided at the dinner and intro- variety committee Oils 
evening of October 8 in the Rack- duced President T A. Boyd, scheduled for the coming month. 
ham Building. About 250 persons described the extent and the valve pointed out that in order to stay Dire. 


were: present at the dinner r, while to industry of the committee wor ork alive, , the Society must torie 
attendance at the technical session of the Society, using as an example grow, and that the continua road- 

was over 320. wo interesting the activities and publications of ening of the ‘scope the Society's M 
papers were given at the session Committee D-2 2 on Petroleum Prod-— committee activities: and of their | 
subject (‘Petroleum Products a ucts, currently meeting i in 1 Detroit. contribution to. econ- 
‘The Executive Secretary, on invi- = omy inevitably inv involved an ex- 
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publication program. 
In order to keep this publications 
‘program from growing too unwieldly _ 
it will be necessary to change many — 
procedures; s; consideration may be 
ven to regularly condensing papers 
to be published, and it may prove 
adv isable to reorganize procedure on. 
receiving» and acting on committee 
recommendations on standards. 
Secretary Warwick also described | 
‘the consolidation of the various cor- 
yosion activities of the Society and 
the elimination rosion test: 
sites which duplicate each other. | 
The Committee on Simulated Serv- — 
ice Testing w was pointed out as the papers are given here. 
another of the newer administrativ ve 
‘committees of the Soe iety. He a also’ Oils: 
‘mentioned the or ganization of a ae In his paper on Petroleum I 
committee to work with the Ord- an - cating Oils, Mr. Larson stressed the 
nance Division of the War Depart- _ complexity of lubricating oils, show- 
ment, and the -activati ation of ing that the ‘carbon atoms can be 
group to study and standardize 
“sandw type’ composite | struc-_ 
tural materials | and another which 
had issued the radiographic stand- _ 
developed for the Nav 
closing, he referred to the 
“Annual be. held in 


M. 


| 


ways, with | potential hydrocarbon 
compounds in, say, SAE 3 
‘motor oil range, totaling millions. : 
He stated that laboratory 


tests are 
hot s safe guides to service 
ance ce and, 


ip 


5 additiv es of some to meet nt serv- 
a large attend requirements imposed. 

|; = He described some of the additives 


H. and the function they serve in 


of Ethyl 


and! Mr. H. R. Wolf, of lu lubricant. For example, or- 


General Motors | Research Division, 
presented prepared discussions of 

the papers presented — by Messrs. 
Holaday and Larson, respectively. 
Because of the lateness - of the hour, 

Mr. H. Cc. Mougey, who introduced 


7 ganic amine is added to i increase the 
resistance of -oil to oxidation, while 
a high molecular w eight polymer is 
= used to reduce the pour point so that _ 
‘it will pour f freely at lower tempera- 
tures. 


‘the speakers, Ww as then forced to call 
the meeting to a close. 


T. 


= 
Nores « on ECHNICAL PAPERS” 
| Larson, Chief Consulting Engineer, 
Sinclair Refining Co., New Y ork, 
discusse “Petroleum Lubri cating, 


‘He reviewed the more important. 
service requirements of automotive © 
lubricating oils’ and some of the 
problems i invo ‘Ived i in evaluating the 
needs and how to “meet them. In 


know ledge of the me schanism by 
which hydrocarbons and additives’ 
function i is very limited. Until 
get more fundamental, factual 
‘know ledge about the material called 
lubricating oil, we will have to 


(Oils as Related to. Automotive pend upon costly, unw ieldly 
Equipment,” and W. loiaday, service performance specifications. 


Ad 
Director, Socony y-Va acuum Labora 
ew Y ork, covered T 


carbons now carried ou 


day than in any 


separation of more pure hydro- 


can identified or el: ussified 


aubri- mass spect trum analysis s, will 


our understanding of the problems. i. 


Only through the automotive and 


the _ petroleum industries’ 


; arranged in a great many — efforts can such a huge program be- 


carried out. ‘It is beyond the re 

sources and man power of any one 

company 01 or 


Motor 


Mr. Holaday’s s paper 
great deal of information: and 
a much of it of relatively recent 
origin. He attempted to presenta 
general picture of the past 
= present factors involved i in find- 
-leum, and in the utilisation of motor’ 
"gasoline. The economic utilization — 
of petroleum for transporation is 
not ‘solely : a problem of producing — 
high octane number fuels and adapt- . 
ing engines to use these > fuels, but i is 
one which also involves es the eco- 


‘nomics of the entire petro oleum in- 


petroleum indust ries are to 0 perform 
their duty to society, engines and — 

fuels must be provided which will 
“result i in the most economical trans- 
‘portation with the lowest consump-- 
tion of our natural resources. 

_ He reviewed the current status o 

the petroleum industry and then a 
considered some steps that might 
taken to the most economi- 


stressed ‘that is “no 


“our known reserves are larger . 
other time. 


dustry. | If the automotive _and 


conelusion he stressed that our 
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ay... Motor Gasoline.” = ~—s oxygenation of pure hydrocarb ae. 
| Although it is expected these two to understand their oxid —  - 

| it is expected these two 90 a8 to understand their oxidat — 

Papers will be published as a special stability and their reactions i 

technical publication, a few noteson various corrosive acids, and the natural resources in this country in Pine 


past we we ve lived i ina “Land. Higher octane number levels can “high antiknock v alue is used only 


of Plenty” has created pay will be ‘made available in the during that small percentage of time 
ment. for performance and conv future. that the engine is critical in its rp. 
le quirement, would result in mor 

engineer to apply economic to the. consumer, the sa in efficient utilization of the country’s 
ations a and still provide the luxuries _ fuel consumption as a result of in- natural resources and simultaneously | most 
that we are so used to taking for greases in co in compression ratio must “i extend the ability of the © presently | held i 
granted, Se ‘more than sufficient to offset the installed refining equipment to fulfill | 30. 
a Some of the points he noted i in 1 his 7 _ additional cost_ of the it improv ed _ vehicle requirements. Also, as 8 an- | gram 
are as follows: It is gasoline. other alternative, the development | featul 
= ed that the oc tane number level 7 “a It seems apparent t that any design by the automotive industry of im- | pects 
motor gasoline» will not increase ow which leads to fuller “utilization of prov torque converters » which | gram 
at as fast a rate as it has i in in the past of the octane number over a greater would enable lev el road operation at sessi0 

because: of the huge « expenditures percentage of the operating time engine speeds, would have the “neeri 
must be made ov er the next than do the present v ehicles, will effect of making fuller use of anti. prece 

several years to i increase production ‘result i in improved economy. knock quality of present-day gaso- the 

quen- Iti is believed that the adoption of line ov er a greater proportion of speak 
a dual fuel Ww a fuel of Operating time and it di. 


and meet, ¢ 


Symposium o on Ders on on Textile Fi bers is one of widespread impor. 


District and Committee D-13 Cooperate i in Technical Sessions Judson F. Vogdes, Jr. » Phila- = 


, and tl as a Is the 


THROUGH oint NET, Director, Standards Dept., 
efforts of s. T.M. Committe 13° Viscose Co., Marcus Hook, the dinner at WwW hich there Were 
Flameproofing of Textiles in Theory and about 200 present. 
on Textile Materials and the Phila- of Practice—R. W. Lirrie, Director of At the evening session, Dr. W. D. 
delphia District working through its Research, E llicott Laboratories, 

ouncu, there were held in Retailers V iewpoint on the Flam- ards, very active i in D- 13 work, an and | 

delphia October tw very  mability of Textiles—C. W. . Dorn 


interesting technical meetings, with» Director, Research Laboratory Past- President of the American Jo 


Peaney Co., Inc., New York, Association of Textile Chemists and | 


informal dinner intervening. Colorists was the presiding officer | 


The afternoon session, developed by Session the absence of Dr. Landt. 


Committee D-13’s Subcommittee Textile Fibers in Alli in 1 all, this series s of meetings 


BS Papers and Publicity, headed b dustrial Uses—B. L. Wurrrier, Sales __ 


2. T. Kropf, Director of Research, 
‘Belding Heminway Corticelli Co., Modifications of Textile Fiber Properties. 


In the ‘material: page 33, an 
Through Finishi rations—D. 
New York, featured three technical Textile Chemicals attempt is made to present some of 


Papers on the subject of flamma- —ept., Monsanto Chemical Co., Boston, the highlights stressed by Colond | 


cluding Glass, in the Textile Industry 
Dr. G. ii Landt, President, Rene Bouvet, Head, Textile Research 


Philadelphia Textile Finishers, Inc., Department Branch, American 

orristown, Pa., and Council secre- Cor Hook, Pa 
tary, also ! heard ‘three papers cover- The Philadelphia District Council 
ing various aspects of textile fibers. had not had a technical meeting on 


_ The dinner, which had been’ S the subject of textiles for some 


Some of the Newer Textile Fibers, In- 
-Tanged for the Philadelphia District at ev ening session. 


ranged by the Philadelphia group, years, and w hen it was ‘determined 
the cooperation of Committee that Committee D-13 would hold its 
13, had as its attraction a most intensive series of fall meetings in 


interesting address by S. J. Philadelphia in October, 


—nedy, Military Planning Division, 


Research and Development Branch, 


papers in the textile field, « and with © 
Philadelphia one of the country’ s 
leading textile centers, ‘the ‘district: 


U.S. Army, Washington, D. C., on 
the subject of “Textiles for Peace a Was anxious to stress the 
The programs for the sessions 


SyMPosIUM ON F LAMMABILITY 
y of s—FREDERIC Bon- 
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news account of this “TS to 

ASTM BULLETIN 


District ‘Meeting on 1 Textiles in Provi ence 

q Uso the auspices of DOC. Scott and D. C. Scott, Jr., 


‘the New England District Councila Scott Testers, Inc.; and W. H. Whit- of correlation, 
most successful district meeting was - ; comb, Secretary , AS.T.M. Com- 

R.1., on mittee D-13 on ‘Textile ‘Materials. 
An interesting technic al pro-— he committee 1 was successful in. “aL 

on textiles had been 1 arranged. getting three outstanding tec hnical L. Sherman, Chairman of the © 

i featuring three talks on s specific as- authorities and executives in the ne England District, presided at 
pects of the field. Notesonthe pro- textile field to pro- the dinner and also opened 
gram appear below. The technical gram being as follows: technical session. He outlined the 
session held at the Providence Engi- aims of thé New E England 
“neering Society Headquarters was re F and discussed the w ork that had 

preceded by ¢ an informal dinner of ~° extile Industry by Edwin J. Gi done to date. A telegram of 


_ bons, President of the Eastern Tape and 
District Councilors" and the: Webbin Co. and former! “Mana of congratul: ution had been received 
ns, qe from the New York District which _ 


of “speakers, Messrs. Gibbons s, Fr rain, Thomas French & Sons, Ltd.; Pro- 

and Schwarz. Manager of Hope Webbing Co. also was sponsoring a a meeting t at 
New England Distrot bee and Chief Designer of Russell Manufac- night, ai and this read by the 
held several successful meetings in i turing: Co. Mr. Gibbons outlined the Chairman. 
Boston, but, as a matter of policy, . history of sniilien fabrics as related to the Cc L. Ws arw ick, Executive Seere- 
a1 2 arranging for sessions in some of types of machines, the use and — tary of the ‘Society, was introduced 
other New England centers. “production facilities. and spoke briefly on the activi ities of 

The splendid cooperation accorded 
| the Council by local A.S.T.M. mem- - 
“bers in Providence, and the attend of as indicating | ‘the: of 

Manufacturing for the International Braid interest shown by the members of 

and in charge of Technical Develop- the Society 


ment of the Atlantic Rayos The Technical Chairman n of 
"meeting was D. Cc. Scott, Jr., who 


introduced the speakers. Mr. ‘Scott 

ae J. ‘Ball, arr with a —_uets and the need for further work by the in addition to his aid with the tech- 
Jocal program committee to dev A.S.T.M. in developing standards program, _handled the _local 


the technical session. This local 


Methods and Techniques of 3 
ew é bes echniques est ing } 
group included the following: K. B. 7 Teatile Materials, by Edward R. Schwars, tions to members of other societies 


Cook, Crown Manufacturing Co.; of, in would be interested in the meet- 
Fales, Dean, Textile School, Charge of the Textile Laboratory at the g. District Secretary Miles N. 
Rhode Island School of Design ; G. Massachusetts Institute of Technology. Clair and V ice~Chairman 
“ay  LaPiana, ‘Stein, Hall & Co.; E. A. illustrated by slides the new Altieri took a an active interest 
Airedale Worsted Mills; using devices 


300 at New York Committee on In the 


_ AN INTERESTED audi- —_—Preceding Mr. Given’s talk, greet- 
of about and were extended by District 
Chairman Myron Park Davis, fol- 
“the subject “Silicones” at the lowed by a few notes on ‘the 
Meeting sponsored by” the New portance of research in AS.T. M. 
York District. on Thursday, —Oc- an work by Assistant Secretary R. J. = 
tober 30. K. W. Given , Chemical Painter. He stressed the fact that 
Department, General Electric Co. in the Society research and stand- 
of Pittsfield, gave: an excellent ardisation go hand in hand, and 
talk and demonstration that a w vorkable specification ora 
versatile new ‘materials, following 
which there was was an ques- based on the best pr present knowledge 
tion-and- answer period, when two of _ of materials involved. — The Tech-— 
Mr. Given’ technical associates nical Chairman R. D. Bonney, 
answered about a as heavy ya barrage of Congoleum-N airn, Inc. Mr. Bon- | 
of questions as could be crowded ney, a long-time active A.S.T.M. 
the discussion of almost _member, , is at present Chairman 


a half hour. of the Ki 


satisfactory test method must be 


ly | 
ne ticularly te control the time element. He | 
demonstrated a method of rating test 
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is the “kind that would down, we may "wonder much heat | 
military specifications, will stand before the copper begins to 
= 


streng 
Still another. product made from Silicon 


men from paint, varnish 
ated plastics fie field, 


Mr. . Gir ren’s stalk 


ing fe 
is aw water- “repe llent film. Surfaces ¢ ex. psi. 


posed to. the » vapor rising from this liquid the 


‘bat it t get like t “By 

rolling this pec culiar material into ball come water-repellent. — 

throwing: it on the floor, we get a film-treated blotter: or a film-treated 

surprising reaction. This is filter thimble will” repel water, Why? 


Bees ause the va from the 


About 76 per cent of the earth’s crust” 
a is composed of silicon and oxy gen. - Sand _ ing putty. This is not silicone rubber 


is ane ample. of this combination, During So. far the _only found for bines with moisture on the surface to be 
the w many new and useful products exerc re ising injure hand mi muscles. treated to form a sub-microscopic, water. 
from silicon were ve eloped. veterans’ hospitals are using it fos such repellent film on that re. 
re called s 1g, ey paste exercises. But it will never be used for A dive mber 0 shter pls 
al ‘called silicones. bo ra ‘fighte r pla ane flying 


very high in the air suddenly goes into 5 
for some reason. We've all ‘seen 
w ho ar glasses step into a warm 
room on a very cold | day. Quickly a mist 
covers the lens of the cold spectacles, 
That's exactly what « an happen to 


Silicone products take various forms—_ "putty —that is, not until it stops. lying” 
oils, greases, resins, rubl »ber, water-repe lent down on the job when | left alone. — As” 
fim, ete. Resistance to heat, moisture, soon as you stop pus hing and png this 
and to other chemicals are their out- “materi al it will begin to slump. ge ar 
standing characteristics. So silicone oils: Silicones can also be converted into 
and greases will stand great heat—and resins. " These resins are used to make 


cold, too. They enable us to have a 


varnish, enamels, and paints which are 
fluid ‘that will flow at temperatures as _used to finish refriger stoves, laundry 
low as pe -121 F. Silicone liquids used for dairy e quipme nt, hospite al equipme! nt, 
airplane » hydraulic systems won’t get ete. : Silicone var: nish and ‘other silicone 4 
temperatures thin in finishing materials resist acids, alks ilies, 
emperatures. So piping can be ‘(fresh or salt), oils, and they 
‘ smaller, less liquid is needed, and there’s weet uther very well. The enemies of 
danger. of leakage. Silicone g greases “appliance finishes—fruit juices, iodine, 


dropping into warmer atmosphere. Aad 
a coating of co nde nsed vapor on insulators. 
is ; dangerous. Insulators tre: eated with this 
‘film shed w ater. What little w ater clings 
‘to the : surface of treated insulators. stands 
up in tiny beads, leaving ari _ Spaces 
between the beads that high | | 


lubricating plug cocks and animal fats—have no effect at all -curre nts can *t Jump. 
in large chemical industries. U nlike pe- silicone finishes. Because of the ability Other materials and can 
4.5 
troleum greases, silicone | greases are 1 the silicones tor resist heat, w hite finishes, made water repellent. Windshields, 
sistant to oxidation, remain stable at as on ovens, will not. ‘discolor eve eve n camera ra lenses, and other optical surfaces 
elevated temperatures, ‘and are not affect ted when subjected to temperatures of 485 F. a can be treated so that rain, mist, and other 
most chemicals. Silie one resins are also” cused to produce moisture will not obscure vision. Textiles 


Ordinary rubber if heated to 300° F. a glass laminate. Lay ayers of glass cloth and paper can be made water repellent, 


for to _ would become herd, Soaked in silicone resin are stacked in a 
press between smooth, hot. steel plates. This was the first meeting 


WwW hen such a pile is subjected to heat and sponsored by the New Dis 
still remain pliable. pressure a glass laminate is produced. trie t, W ith three others In prospect: 

_ Many big war planes had i citine, Our plastics laboratory people placed a = on December 9 to cover Ih 
chargers: which needed gaskets. These piece of this in an oven heated to 250C. duction Heating Electronic 
} gaskets had to take the punishment of At the end of a week the mechanical and Cooking; a third in ‘Februate, with | 
white heat on the inside and stinging electrical prope rties were better than discussion of Work on Crystals, 


he outside. And they had to they were at the beginning. at Bell Telephone Laboratories 


and an address by President T. A.’ 

Boyd; and potential fourth 

“meeting sometime in March or 

‘subject: to be announced, 


remain “resilient and pliable. Silicone apparatus equipped with this kind 

rubber was ideal for this purpose. Search-— insulating material may brin about 


Pittsburgh on Hi gh- Strength Steels 


Priest answered , the questions 
“Why? How? and W here?” with 
respect to these aterials. This” 


‘San 


including: the last- 
opening of the Pennsylvania 
hunting grounds by the Governor, 
successful meeting was held under in the > of a 
the auspices of the A.S S.T. .M. Pitts- low alloy w ith rather low-carbon 
burgh District at Mellon: Institute content and usually involving man- 
on October with ganese on the high | side, with such 
Priest, Manager, Railroad Research = elements as copper, chromium, 
sidiaries, giving a an interesting paper silicon.’ T he yield points of | 
on “High- Strength Steels.” In these whee els run 4 
address, w hich accompanied 


B 


ULLETIN 


al 
a 
resume _ on 
|. 
— 
— 
— talks 
Nove 
by th 
= 
% 
— 
OA 
— 
— 
— ~ 
— 


— 


242° for high- of steels, Mr. Priest described 
strength steel, for example, provid- the various uses steels in inv olv in the problem, 
ing fo for a. minimum yield of 50,000 railroad and “other namely first cost, the cost based 
psi. in n thicknesses up to 3 in. Ww ith > equipment of this kind, in the auto- -. on service life, and « operation. — 
a9) the normally low-carbon content, no motive ‘truck a and tractor industry, _ Maintenance savings. — Most of a 
ecial handling i is required i in w eld in cars, and i in other struc- 


: = steels are characterized not only by 
f ing. This method of fabrication re- _ tural applications. F Final choice of a. saving in w eight but also resistance 


sults in additional w eight sav ing, ‘these steels, whic +h came into use ric corrosion. 
about 1933, with the tonnage in- J. Bowman, of ‘the 


this saving in weight being one of 
“the important attributes of this -ereasing rather steadily since that "Pittsburgh District, presided at 


“Buffalo District an 


: ~ oe Two v ery interesting District in Buffalo. F ollowi ing an picture of their industries and tech- 
S| talks: on “Paint, the Serv ant of In- informal dinner, the technical ses- nical developments. s. Abstracts of 
sion was held with District Chair- 


“dustry” and “Recent Developments 
ly in Portland C ement”” featured the man T homas Mayer, Buffalo 
November meeting "sponsored Public. Library y, presiding. He in- 
by the Western New Y ork-Ontario wel troduced A.S.T.M. V President 
J.G. Morrow, Steel Co. of Canada, 
— Ww ho extended greetings for 
Society and gave a short but in- 
teresting talk on the 
of A. S.T.M.. and how it is. — - 
ing its | purposes. . The e two t iia 
talks were presented by W. H. Lutz, : 


echnical Director, | Pratt & Lam- 


bert, »_Inc., W ho spoke paint, 


the papers 1 they presented are to ap- 
pear in the BULLETIN. 


The Federal Portland Co. 
who discussed his field. 


These two talks implement sug- 
gestions that the A.S.T. M. Dis- = 
tricts might w vish to I have some of 

members 


— » 
pates in | hes same management. The next 


in the Pacific ¢ hemical 
‘scheduled chemical exposition and 
Society participated in out’ the ‘exposition v 


conference in Francisco will 
Pacific Chemical Exposi- teered from the local A.S.T.\ November 1 to 5, 1949, this 
and Pacific Industrial C onfer- _membership, several being members coinciding v with “the celebration of 
~ ences held in the Auditorium at the of the Northern California District h- 100th anniversary of the great 
San Francisco Civic Center, October Council.’ That Council, with some ‘California gold rush. 
21-25, 1947. Booth space 2 advan- aid from Philadelphia The gate count of attendance at. 
-tageously near the main entrance ‘a carried out the details of arranging the and conference 
‘was donated by the Exposition — the features of of the A.S.T.M. ex- was 14,726. The quality of the at- 
Management. very ‘complete ex hibit. ‘tendance was declared by several | 
« of current AS .M publica- he Pacific Chemical Exposition experienc ed exhibitors to un- 
tions was attractiv vely ar ranged on 
shelves and ‘a registration desk for 
members and visitors was set up. 
Scientific Co. of San Fran- 
loaned Sev eral items of A. 
TM. standardized test ¢ apparatus 
asan element in attention 


to be conducted on a | permanent usually high. the A. S.T.M. 
basis” by the Cc alifornia Section of booth there was ‘a constant flow of — 
the American Chemical Society, callers for the whole ten hours of 
holding conferences and expositions = day of the exposition period. | 7 
of chemicals, chemical | apparatus, hile many of those who regis- 
cand chemical equip- ‘tered at the booth were already 


Chicago Chemical Exposition under was interv iewed; had 
| 
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“he 

ed 
| 
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questions, mostly pertaining to their 
own problems, concerning A. M. 
standards, ‘methods of sampling, 
testing, and "preparation of Speci- 
fications. Several asked for 
b blanks for ‘membership. 
¥ 


AMERIC! Society pes 


at 
ASTM STANDARDS i, 


| lable These Forms 


on did not participate in ae | 


conferences through the medium of 


the week. A Council luncheon was 
held at the Engineers’ Club i 
downtown San Francisco onthe 
fourth day of the exposition week. 
visitors ¢ at the booth were invited 
to attend this luncheon w hich, 


-howev rer , Ww as not formally 


An: interesting | feature of the par- 
ticipation was that a small selection 
of A.S.T.M. publications was loaned | 
to the Special Libraries Association _ 
‘ and was included in the very excel- _ 
lent exhibit of that t organization. — 
During the exposition, distribu- 
tion was of . broadsides and 
other literature of the Society. One 
of the most effective of the items 
given away was the current index to 
stances these were given to that : hases of A.S,T.M. 
corporations n general it was concluded that. ne of the important phases of 


Al 


AS.T.M. . made a a good showi ing at Ww work is to promote a among those concerned 
which already have A.S.T.M. mem- the P Pacific Chemical _ Exposition. ‘and interested a better knowledge of what 


S , 
perticipetion new friends’ the Society is and does, and particularly 
to. make known just how its standardiz- 


a. and research w ork is made available 


bership but w hich have only a single © 
copy of the Index and thus not — 
readily ay available for use em- 


and justified the esteem of its old 


industry and the technical people 


3 In the distribution of Nore FROM THE EpitoR— generally. Displays of A.S.T.M. pub 
practically none was giv unless above account of the Society’ 3 lications and related items are desirable 


“the re recipient was interviewed and in the Pacific Chemical as promotional channels , and the Northern 


position was very kindly prepared by Mr. California Council the members 
his needs specifically _ ascertained. Dozier Finley, Chairman of the Northern deserve ‘much credit for | their initiative of 

Because of this, the flood of publica- California District. Mr. F inley along: in arranging not only for this display i 
visit gathered by with Messrs. G. H. Raitt and P. V. Garin, W estern Chemical Exposition but in | mi 
visitors at suc expositions was not Ves sac bu 

characteristic of the Ss T. M. respective ly, did much of the work in this year in Oakland. | ms 


Meetings in Philadelphic (Feb. al Metals and 
jo New York, (Feb. 17) on Developm nent of Crystals  A-lon§ 


gs It is | expected that a dinner w ill be 


Sr 


and "arranged preceding the technical 
New York District Councils have the other will review the matter session, = 
arranged wi what should prove to be from practical standpoint. The New: Y ork meeting will few | 
interesting meetings for early Each of the men will be widely a subject that has been = 
1948. The meeting in Philadelphia "recognised as ‘authority in in the technical 
at the Benjamin Franklin field, and an interesting presenta and popular press by Bell Telephone 
scheduled for February 3, will fea- tionisassured. All A.S.T.M. meme Laboratories in their 
ture two addresses on the question bers and others concerned are in- adv vertising program. This i involves 
fracture or rupture of metals. vited. The Philadelphia meeting the growth of crystals in the labora 

speaker will discuss the > subject: is being he held during the three-day tory. . While, normally, = of 
AS BU L L ETI N December ser 1947 


the District Vice-Chairman and Secretary, Ww festern Metals Exposition, 
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warts Ww ere were ysed electric ASTM 
filters of f coaxial circuits and which it was announced be 
in other applications, the supply i is = 


an 
preparation and it is ex Ww will 
be available within the next few 


Committers A-6 Approves 25-c 


Frame for d.-c. Testing 
tHe June meeting of 

Committee A-6 in Atlantic City, it was — 


roe 


made available as separate reprints 
limited and the cost so high that _—_ well in advance of the: 1947 Pro- 
the | impending shortage w ould be ceedings, have come off press and 
very serious. Foreseeing this situa- are being distributed to those who 
tion Bell Telepione | Laborato- sent in their orders for the papers. 
ries dev oted -intensiv e e study The eight papers now available 
“growing” sy nthetic crystals, and cover the following: 
they now can replace quart 


recommended that the following notice 
evel 2s a (ar 1) F atigue Characteristics of Copper. r 
remarkable development will de- Alloys (Burghoff and Blank) 


be brought to the attention of the Society: a 
scribed by A. C. Walker of the (AP 2) “The 25-cm. Epstein Test Frame de- 
| ) Ch teristi f Co 


Conper hilove (Burghoff scribed i in | Section 22 ‘Methods A 34- 46 
part in the wor ork. Preceding the and Blank) 

address there be a short talk (AP Characteristics of Steel 

on research an outstanding Aluminum Alloys (Fuller 

bi 948 AFA and ASM Mectings 


in Phil ia 
Philadelphia 
PHILADELPHIA will be very 

much i in the spotlight in 1948 with respect. 
to the meetings of national 
and enginee ring groups. ‘The American 

Foundrymen’s Association will “hold” its 
pms? (AP 13) Determination of | Soft Pieces i in 1948 convention and exhibit at Philadel- ; 
phia’s Convention Hall, during the week of 


ee pte May 3 to 7, and it hes been recently an- — 
Those members who have not y y 
nounced that ‘the: American 


procured these papers can send their 
orders to A.S .T. M. Headquarters, fetals and the other affiliate groups will 


1916 Race St., Philadelphia 3, Pa., 
either using the order form in the 
Ocroser BULLE TIN or by 


meeting is scheduled for the Engi 
W. 39th S t., New York City. , bee (AP 8) Polarographic Determination of 

Tetraethyl Lead in Gasoline 
(Borup and Levin) 
(AP 10) Thermal Diffusivity of Granular 
Materials (Shannon and Wells) | 


| ginning at 7: ‘clock sharp, the 
night of Februar uary ae. ‘The New 
District Couneil will 


Bee 


Papas Published 


Advance of Proceedings 


Neuen of the 


‘Another meeting and exhibit 
is the Instrument Society of 


papers listed in the he Octo- The scheduled for September 13t017. 


TECHNICAL COMMITTEE NOTES 


composite conductors; ; on con- 


the activities It is expected that subeom-  eentric-lay -stranded copper-covered 
ve Committee B-1 were last reported Inittee will meet again in the near steel conductors; and on copper 
in the > August BULLETIN, the uture, which time the three and steel composite conductors. A 4 
itself has held no meetings | “number of suggestions | for changes. 
but sev veral of the subcommittees for submission to letter ballot. in the proposed drafts” were made 
= a good start on their program — On the following day, also in at the meeting and revised drafts — - 
activities for the current year New York, the Subcommittee on will be presented to the subcom-— 
at meetings held in New York City | Composite Conductors of Copper mittee = ihe 
September 16 the Subcom- is chairman, met and reviewed the _and Copper Alloys, of 
mittee on Conductors Light initial drafts of a number of other which H. H. Stout, Jr., is chairman, 
= of which P. V . Faragher i is new specifications which fill out met on October 30 and considered | 


in 
ecifications will be put in final: 


chairman, reviewed the the } program for the new materials a number of “subjects. Th he 
first drafts of ‘specifications for now covered by the enlarged scope important of these concerned the 


 hard-drawn aluminum wire, for 


Committee Initial drafts status of the _well- -known circular 
aluminum cable, and for aluminum _ were presented on ‘specifications for No. 31 of the National Bureau of 

cable steel, "reinforced (A.C.S.R.). copper- COV ered steel w vire of three Standards—the copper v wire 
This is the first time that any grades, representing 3 ) per cent (the “bible” of the electric power 
g A.S.T.M. committee has formulated -conductiv ity of high strength and and ‘light industry) . The subcom-— 
Specific ations for these “materials: extra high strength and 40 per cent mittee was advised that this 

and the r meeting 1 was well attended conductivity. Initial drafts —eular is again out of print (it. 
f | and considerable made. also presented of specifications for "reprinted j ju. short tin ne ag 


December ASTM BULLETIN. 


— 

— 
| 
— 
"| 

q 

| 

x 

: 

M. ‘ae 
ed 
— 
— 
- 

ag 

= 


there” some question as to eleven recommendations which w il Square Bare Copper Wi ire 

whether would or reprinted. be | passed officially” by Com- trical Conductors (B 48 4: 5); 
‘members of the | “committee on mittee B- 1 to the National Bureau sile elongation requirements for 

~present promptly of Standards for consideration. ‘individual w wires removed from | soft 

should be to go out Other items discussed the stranded cable covered by Speci. | 
B 172, B 173 B 174; 2 


meeting: of the Subcommittee con 


and other — 


Tests is preparing a complete re 

and revision of Method of 

Test for Resistivity of Metallic 

Materials (B 63 36). 


he Subcommittee on Contact 
Materii als | also held a well-attended 


4 on Electrical. Heating, and 
Related Alloys Meets at. AS. T.M. Heac quarters” 


B-4 held being The Diode Sub- 


sits fall 1 meetings at AS.T. Head- section is intensiv ely con-— 
quarters in Philadelphia on No- ditions for life tests: and the subject 
vember 11, 12, and 13. “Incidentally, test v oltages. he Chemical and active e meeting and noted that 
these meetings comprised the largest. and Metallurgical Subsections met. 


excellent agreement welding 

group of meetings | both as to jointly and the Section on ‘Physical characteristies now being 
“number and attendance which has 


‘Testing completed recommenda- tained | by the sev veral “companies 
been held at Headquarters since 
the Socie ty moved into its 


tions ‘on proposed changes using the A.S.T.M. Contact Testing 
Methods of Testing Sleev es and Machine. Meetings of the § Sub- 


building. Tubing for Radio Tube Cathodes committee ‘High-Temperature 
ie The first two days of the meetings (B 128 — 42) . The Section on Par- Alloy s and of the Subcommittee 


largely concerned with a re- ticle Size and Density of Powder on Controlled Atmospheres as well 
view of the status of the project on 7 has agreed upon a statistical ap _as of the Advisory Committee and 7 


Sed 


- evaluating the emissivity of cathode | proach to the ev aluation of particle of Committee B-4 rounded out the rt 
nickel, and other a activities of the a size which they feel is. s the sacl full program of the meeting for this | | or 
Subcommittee Metallic this important problem. Methods session of the vommittee. 
terials for Radio _ Tubes and for. the tensile testing of fine wire Mr. Stanton Umbreit of the Radio 


candescent Lamps. At the meeting were discussed arrangements Cc or poration of America was ap- 
of the Data Subsection, eight com- made to have papers written sum- _ pointed acting ae 
panies presented their results marizing the work of the Radio of the committee. 

on Melts 72 through 76 in compar- Section to date. is hoped that: 
ing them with Melt 66 which cur- these will be ready for publication 


a ae rently is being used as the standard. _in the BULLETIN TIN sometime in the 


Very. good agreement on the data spring. JA 


from different companies is now The Subcommittee on Electrical 
ints changes in the composition of Alloy 


writing a new spectieation for 

B-5 5 Bars, and Shapes voted delete copper flat wire. 

Copper a: and Copper Alloys and from all specifications straightness The § ubcommittee on Pipe ye and | 
its subcommittees held a series tolerances for ‘shafting and voted to to recommend minor 

‘meetings: in Pittsburgh at the finish rod, since satisfactory changes" ‘the table of chemical 


William Penn Hotel on Nov ember method of measuring this require- composition | in the Specification for 


5, 6, and 7, with Chairman G. H. has found. Minor Copper and Copper-Alloy Seamless 
Harnden of the General were also recommended Conde 111). 
= presiding. in the tolerance tables in the groups in this subcommittee are 
Subcommittee Plate, Specification for | Copper Bus. Bars, Ww orking on the problem of 
‘Sheet, Strip appointed at task Rods, and Shapes (B 187-46 T) limitations. for Rockwell tests a 
group to examine the need for, ands and it was also v ‘oted to restore tubes the deten mini ation 0 
if advisable prepare, specification requirements for raw materials hardness and temper 4 
onze boiler this same specification. Minor tubes. 
The subcommittee also voted to changes were also recommended The on Castings: 
minor changes in the table of chtmical composition and Ingots for Remelting did not 
meet in Pittsburgh but “prese nted 


composition for some of the alloys in the Specifications for Copper 
in the Specifications for Brass” Copper- Base . \lloy Forging a progress report on actions pending ‘a 
(B 36 46 Leaded Brass Rods, Bars, and Shapes (B 46) in the ¢ committee which are expected | 
121 ~ 46 Plate Sheet The § Subcommittee on Wire and to be completed by y the time of 
Wire Rod is minor spring meeting. One of the most | 
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of these is the organiza- test. The relation between ‘Rock- which will be submitted to letter 


“tion of a test bar task group which well hardness and thickness of stock 
met Washington D december tested is being studied coo perativ ely Editorial -and Publications 
2to rev iew this problem. ae by tests being conduc ted in eleven Subcommittee is 2 -ontinuing— its 
~The: ‘Subcommittee Met eds laboratories ery of the correlation of chemical 
¥ of Test is currently one of the most has been made to date ‘and i limits and of the nomenclature and — 
classification of wrought alioys 


under the jurisdiction of the com-— 


the committee hoped that this work will be com-— 


and has sev eral | task groups pleted by t the spring. he 


ail 
One of these i is studying the effec t objections 1 raised by member Arran ngements were mi nade 


ballot. in the subcommittee. 


working « on import: problems. “mittee also considered at length the 


speed of testing, which casting a negative vote this year to set up a small conference com- 


final “report is expected in the on the Method of Tension Testing “mittee with representatives of Com-_ 
spring. A second task group, study- ‘Copper and Copper Alloy Rods, mittee E- 3 on Chemical “Ani alysis 
tension testing of thin sheet ars, and Shapes 220 — 47 confer r on problems of mutual 
metal (0.010 in. and less in thick- These concerned chiefly the _ques- interest regarding the Sampling of 

| nes), made a final report and pre- tion of reducing the area of ‘spec copper base alloys. 
sented, for the consideration of the between “gage” marks, and_ partes 
ak committee, a. proposed method of was reached on rev vision 

rd Attendance Feu Material meetings on No 3. Fa our of 


Committee Meetings in Chicago the six “subcommittees held well- 


attended meetings. The highlights 

Program Included Inspection Trip of Concrete Tests 

-Evipence the” cements in 1g combinations the decision. the Subcommittee 


postwar return to “full- speed- ahead” > with from several Methods of Test to form two 


ag activities of sev eral A.S.T.M. tec h- sections within ‘their membership 
| 
nical committees in the. construction preceding the to deal with phys ical and chemical 


| field was clearly demonstrated at a AS committee meetings, methods, respectively. The 
| group of committee meetings at the -day session, was as held by the Subcommittee on Lime for the 
Palmer House i in Chicago during the Materials Committee of the Ameri- Industries presented 
‘period Nov ember 3 to "6, inclusive. can . Association of State Highway cone ise program. of work which \ 

According the state ments of Officials. preparing four new tente 
committee officers; the group meet- cal tive specifications | for the use of 


committees, namely, C1 on C ‘ement, Committee C- -1 on Cement held softening—earbide Teath er, 
| 7 on Li ime, on Concrete ‘a most enthusiastic meeting on the and ¢ grease, respectively, , and i in 


Concrete Aggregates and D-4 on morning of November 5. at- addition, one revision covering 


Road and Paving Materials, were _ tendance of 77 members out. of a present. specific ation for | lime for — 


‘among the best attended on record. § voting memb ership of was water treatment, Th ‘he Research 

This applied not. only” to the main present with approximately 4 30 Visi- Subcommittee will consider as ite 
meetings but also to the subeom- in addition. Previous to the first” problem the matter the 
Inittee attendance and the number main meeting, a series of 17 sub- soundness of lime with the Sub- 
‘of subeommittees holding meetings. ‘committee meetings were held which | committee on Hydraulic Lime ex- 
total of 56 meetings took place in included all but two subcommittees. ‘pressing its intention to work toward 


this period. In addition, meetings 

were held by two s sectional commit-_ 

‘tees organized under the procedure 

of the American Standards Associ-_ 

ation, namely, Sectional Committee + “nature of progress — which shows mittee C-7 will be held during the 

on | Specifications | for Portland Ce- | “promise of the submission of rec- 1948 Annual Meeting of ig of the Society 

‘ment, Al; and Sectional Committee ‘ommendations on standards y in Detroit. 

Road aad Paving time of the “next meeting. 


meeting has been scheduled to 9‘ and 


owever, all subcommittee chair- soundness test method. Mr. 
‘men submitted 1 reports covering ‘Hakanson_ of the Skanska 
phases: of the > work. Much « of the 7 Sweden, "was introduced as a 


content: t of the reports | was in ‘the visitor. next. ‘meeting of 


Was as an conc iucted held in conjunction with the Committee 9 on 

‘the Portland Cement | Associ iation to Annual al Meeting of the American Conerete Aggregates held meetings 

* their Naperv ille Farm experimental Concrete Institute in Denve er, C olo. ge of 14 of its subcommittees and the 

station. was first. open during the week of ‘February 23, main committee. Similar to Com- 

inspection of the long-time concrete mittee C- 1, these meetings were 
tests being conducted by the P.C. A. marked by a record attendance of 

covering an extensive series of more than 110 members and 
Weathering teste, n now ov over five Committee on L ime opened tors. These sessions were the firs 


Portland “since the reorganization 


years old, on a of the | — of A. S8.T. ‘M, committee 
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6th. An attend- 6 19) 


mittee C-9. The. ‘general reaction | 


tee session ¢ on — 


was one of. enthusiastic endorse- "ance of over 70 at the main meeting ng 


again gave ev idence of the intensive 

‘tion which 1 now consists of three interest in this w ork. Most reports 

groups of small subcommittees con- stressed pr programs for the immediate 

cerned with re administrativ re- future with action expected in many 

search, and test method and speci- instances by | the next meeting. 
fication functions, __-respectiv ely. An example of ‘this is a proposed ~ 

Among the many items reported revision of "the new tentative speci- 
on by the subcommittee chairmen, _ fication for hot-mixed, hot-laid as- 
only one or two are cited phaltic concrete base and surface 
Research will be directed toward “courses. 


the formulation of methods for: de- 
Sectional Committees: 


termination of shale and soft 
feetings wer were held in ‘conjunc- 
tion with the _AS.T.M. M. meetings 


particles in concrete aggregates; 

tentative e spec ‘ification will be 

fications for Portland Cement, Al, 
Sectional Committee ag 
-Pavi ing Materials, A37. Sec- 

of ‘bleeding in concrete Committee Al met as a Te- 

for the exact time and place of the _ activated committee for the 1 purpose - ; 

next meeting, which is contemplated of taking action certain 
some time 1 next spring, W ere left standa on portland cement. Ac- 


tion was taken at this” meeting 
] 


by the 
Committee D- 4 on 


‘ment of the new type. of organiza- 


American Standards Association as - 
| 


American Standard of: A.S.T.M._ 

150, C 175T, and 
Paving ‘Materials concluded the 
series of A.S.T.M. . meetings with | 


91; antl A.S.T.M. Methods of. 
‘Test C C 109, C 114, C 114T, C 115 = 

16 subcommittees meeting on No- | 150, C183, 185T. 186, 

_ vember 5 followed byamain commit-_ 187 C C 18 189, 190, 


os Paper Products Committee Research 


n was also reached to ‘change 
mittee and two subcommittees of the title of Subcommittee IV from 
Paper Products ‘met at the tainers to Container Board. This 
Eyck Hotel in Albany, N. on isin line with the transfer of j juris- 
November 7. Perhaps the most diction on alll standards pertaining 
significant development resulting to the complete container as 
the advisory group meeting finished product to Committee D- 
7 the decision to form a new on Shipping Containers. 
-sube ommittee on research. It was Subcommittee Ion Paper Testing 
felt: by all ‘members present that Methods” transacted considerable 
. there would be many problems of a 


nature where this new 
subcommittee can materially assist, 
. both i in the initial organization and 
= also in correlating with the other 
working subcommittees. proj- 
ect already suggested pertains to the of Determining Reducible Sulfur in 
_ development of a stiffness test. - A Paper; a Method for saan 
Activities on on Plastics and Electrical Insulting M 
Research and Standards Work Being 


Handled 
7, at 


test methods discussed were several ° 

ones on which action wastaken 
. to refer them to letter ballot includ- 

ing a proposed Tentative Method 


ati 
THE THREE-DAY joint D-20 held on Nov vember. ‘5 to 
‘meetings of Committees D-9 and the Chalfonte F Hotel, Atlantic 


mittee. 


amount of business during morn- paper. 


and guests 

lighted by the ‘annual D- 9-D-20° 
Dinner. 


Cc In a addition, action was. 
taken proposing that the differences 
in the present ‘Portland cement 
specifications as prepared by the 
Federal Specifications Board, 
American Association 
‘Highway Officials and the American 


4 of 
of State 


sulati 
tees 


Society for Testing Materials be the 


‘compiled and sent to the respective 
organizations for the purpose of _ 


encouraging the reconciliation of 
existing differences. 
Sectional Committee A837, in its 
first meeting s since 1942, took action 
on a series of recommendations 
cov ering: A.A.S.H. 0. 
AS.T.M. standards: for adoption 
_ as American Standard. All existing 


and 


|i 


A.S.A. standards under the juris 


diction of the committee were either — 
reaffirmed or revisions were 
ommended for adoption. In addi- i, 
tion, an extensive | list. of ‘standards 
‘compiled from. a a study m made of 
‘ALAS.H. O. and. A. }.T.M. standards | 


‘were reviewed and selections made 


for recommendation. for approval, 


as | American Standards. Further | 
study will be given to standards of 
other ni: national organizations cover- 


ing and paving materials for 
further consideration | by the com- 


Grow ae in n Paper; 


Method ‘of Testing Filter” ‘Papers; 
Method of Measuring the Stretch 


i 

Tl 
Tub 
repo 


of Paper; and a revision of the 


Method of Testing Ply Adhesions 

The ‘newly organized 

mittee III on m Specifications held 

its first meeting during the after- 


noon. The first assignment of this 


‘subcommittee will be to. a 
specification on analytical filter 
A meeting of the Main 


‘ing meeting. | ‘Among the sev veral committee will be held on February 


27, in New York City in 
the . Annual Meeting of 


with a total attendance of about 200 
were high- 
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were sessions of the ten sections sof 
this subcommittee. Agree ‘ment was 
res reached at the me eting ‘of the Sec- 
- ion on Specifications on the various 
_ properties and limits therefor that 


‘ELECTRICAL INSUL: TING 
Ma TERIALS 


= 
In addition to the main meeting» 
9 Elec In- 


“specifications “high-grade 
absorbent papers suitable for use 


the manufacture of laminated fiber | 


should be considered in the prepara- he Subcommittee on Mica Prod- 
ucts: is completing arrangements for 

the preparation of color transparen-— 
cies of mica for isual | grading. 
-areful study, agreeme nt has 


se reening ‘specificat tions. 
These includ e ‘die lectric strength, 
acid | or base tember. vis- 


Ss vay > 
_ The Subcommittee on Insulating were made at the meeting for 


‘| Varnishes, Paints, I L another sy mposium to be held” at 
completed a reorganization of its ‘the November, 1948, “meeting. 
tion was taken recommending the 


‘activities which will now be carried 
adoption as standard with revisions: 


four subdivi isions on oxidiz~— being given to a revision of the 
heat-reactive, ating, of the Tentative Methods of Test tative Methods of Yonditioning 

visions were approved in the enta-_ Materials for Testing 618) to” 
tive Met nods. of Testing Varnishes bring them into agreement. with the 
Used for lectric: al ation (D recommendation ns of the | Federal ‘ 
115) which will make more specific” 


n | ction conv avened ov over” 
the tio- _day period, Nov vember 


After « 


“been reached on the grades to 
eovered by the reference standards. 
he Subcommittee on -Condition- 
ing reported that consideration is 


for Gi is Content of Insulating Oils” 
831), _and also the adoption. 

change of the Tentative 
Method o of Test for Dielectric 


OS 


‘+ 


the requirements for ation 

of test specimens and will eliminate | 

the procedures for volatile mat- 

ter by v ‘olume and the test for & 


electric strength of varnish 


liquid state. 


‘Tubes, Rods, and Molded Materials, 
reported the completion 1 of new 
specific ations for ellulose : icetate 


revision of the ' Tentative Spec ~~ 


tions for N ‘Vinyl Chloride 


Pl 


‘Street: of Oil of Petrol- 


© rigin (D 877). There is an 
active program under Way on 
rel: ‘lation tests to determine the rel: a- 
tion of sludge test: va alues as ascer- 
4 tained by A.S.T. M. Method D 
with : ac tus “i serv ice life of insulating 
oil in transformers. twenty 
_laboratori les are pa articips ating in in field 
f tests on transformers at various test - 


a  revis ision 

the § Standard Methods of | Test for 
Dielectric Strength of Electrical 
Insulating Materials at 
Power Frequencies (D 149) which 
incorporate the slow rate of 
test for dielectric strength. Action 


locations. While results | to date was also taken on revisions of 
film for primary insulation, Janda dic: ate tha it laboratory tests are able 


to pick out inferior grade of 
transformer oil, , these studies will | 


Pasties (D 7: 744) providing for the continued ov over veral more 


addition of four electrical 

Both of these items are to sent to 

letter ballot of the subcommittee. — 
was reported that work is to 


un mrtaken for 


the Tentative Spec ifications for 
Phenolic Molding Compounds 
7 00) and also int the Tentative Speci- 


Bevisions were considered 


fications for Laminated Thermoset- 
Materials (D 7 709), the changes The Subcommittee on Insul: ating 


; in the latter cov ering new types of 
glass base materials and new -toler-— 
ances on laminates. A new 


“Method of Test for. Bond ‘Strength 


of Plastics and E ‘lectrical Insulating breaking strength shelf aging. 


Materials was given a final ‘review 
| and is now ready for presentation to. 
thes Society for publication as tenta-— 
tive. It was reported that a new 
"method for are resistance using an 
improv ed is is activ ely 


Subcommittee on L iquid In- 
“sation is continuing many 


"activities and prior to the meeting 


the main 


— 7 


ence. an 


grades. “years to obtain” operating experi- 


Products i is studying procedures for 
_ Measuring power factor and resist- 
ance charac teristics of steatite under 
oy v ‘ary rying humidity conditions. Meth- 
are preparation for testing 
both compression- -molded and i injec- 


tion-molded glass bonded mica. 


- 


‘abrics reported that its S 
finished the dev velopment ‘of 


tests” for _ thickness, -adhesiv ity, 


Methods" for electrolytic corrosion 
varnishes 


Papers reported further progress in 
its study of methods for pre-e 
_ tivity of aqueous extracts of paper, 
pH method vuleanized fiber, 


and a procedure e for determining 


chlorine in ‘insulating paper. 
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Standard Method of" est for A re 
Resistance of Solid Electrical In- 
sulating Materials (D. 495). An 
tensive revision of the Standard 
Methods of Test for Insulation Re 
sistance. Electric al Insulating 
Materials (D 257) is under way. 
Three separate dr: afts have 
prepared and were discus ssed at an 
all-day meeting of the section re- 


‘It was decided to hold the next — 
‘meeting of DH jointly 
Committee D-20 on P lastics 


at the in n Dayton, 


ittee 
were 


and ten of its subcommittees 
held o on November 6 and i 

The Subcommittee on Strength 


Properties reviewed. the 


tained in cooperativ e tests on de- 


termining tensile ‘strength of 


tubes. These data will be 
studied and tests ¢ continued, 
= it is hoped to have a test p pro-- 


ed cedure ready for action at the next | 


‘be under- 


- 

| 

| 

i 

| 

- 

| 
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— 
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h 
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Taber abraser. These studies in- 


a 


taken on methods to determine ne y of lity of lami- 
~ tensile strength of films. There is ates. a his will be done in a new 
considerable work ander way on the ‘Section G under the chairmanship: 
flexure testing of thin samples. of Prof. itt of Johns’ 
This p project is expected to take at. Hopkins. 
least another year to obtain the ‘he Subeon 
"necessary data. Work is also to 


undertaken on development. of 


mmittee on Optical 


Proper rties rey por ted } plans to 


ganize a “new section on optical 
a test for bursting of 


measure me nts using the gonopho- 
| 


4 progress report we “diffusion of supported and unsup- 
on the round-robin | test. progr 


{ f t ] h t h ted films. new 
of studying the abrasion or scrate sing the hasemeter i 


resistance of plastics using the Be ready for submission to letter be 
of the subeommittee. In addition, 


General Electric Spectrophotom- 


clude the visual effects of ‘abrasion. 
ction has been organized “ete 
new sectio eter the Hunter Null- method 
to study the mechanical effects. A 


hal 
-Haze-meter are being studied. 
definition of abrasion resistance 


* ra - 
now in preparation. he Subcommittee Perma- 


The Subcommittee on Thermal ‘nence Properties presented a rev vision 
Properties presented rev revisions in the of the Tentative Method of | Test for 
Te ntativ e 


Method of Test for (620). The of Plastics ‘to Light 
Measuring Relativ Mobility y of 


(D 620). The problem of exuda- 
hermosetting Molding Powder tion will be studied 
731), and i in the Tentative Meth- 
of Test for Deformation of 
P lasties Under Load (D 621). Both | tions rted that spec fications 
these revisions are subject. to letter = 


. 4 ballot vote of Committee D-20. ar are aw aiting completion of the neces- 


subcommittee reported the sary companion test procedures. 


decision to undertake on These are being studied by sub-— 

Shipping 


Container 


Committee Meets: in 


Chicago 
drical_ containers bags a and 
sacks. Test methods covering the 
water resistance of containers 
method) the water 
vapor ‘permeability o of reclosable 
proved of great interest and shipping containers re in draft 
accomplishment to the members of | form. Studies are in progress look- 
D-10 en Con-— F ing toward the formulation of per- 
formance | andards, , testing pr 
cedures interior packing ma- 
ter ials, and on correlation of 
nr 
data. 


TW vo-day meeting, 
culminating with | an inspection trip 
the Quartermaster Food | and 
Container  Laboratorie es, held 
Chicago, on October 30 and 


Hotel. The reports of. these 
committees were presented at the 

held during the morning of October — 


An interesting feature of the main 
meeting was as a talk by Albert V. 


Grundy, Container Research and 


= 
31, at the Quartermaster Food and Dev elopment Division, Qu: urter~ 
Container Institute, Quartermaster master "Food and Container 
‘The subcommittee reports indi- on “Standards Required for 
a substantial list of standard Quartermaster -acking.” Mr. 
shipping containers and_ related common commercial practice 
items ready to subaiitted for inadequate for domestic shipments 
the approval of the committee and as far as the Q.M. Ge. is ‘concerned, 
the Society. Two st D775) are The Institute is attempting 


definitions of terms pertaining to Grundy pointed out. tha present 
the standard drop ek 16) are assist the user of shipping container 


jlasticizers have been prepared but 


g up the requirements —_ 


A of free 
phenol : and free formalde hyde in 
‘phenol- forms alde! hy de resins is under 

The entative Reco ymmended 

rac tic e for Deter mining Mold Sur. 


“Molds was presented to Committee 


_D- 20 for etter b ballot. Special a. 
tention is being g giv en to the problem. 
of w orking out a standardized mold 


isb belt ‘ing studied. 


At the meeting of the 


tw en 


mittee on Impact there were two} 


short papers presented with high- 


speed movies showing the action of | 


test specimens in the impact test. | 
There was a third discussion at this | 


meeting on an inv vestigation | of the 


validity of the i impact rel: ationships ) 


‘A. list of research 


problems which | should be suitable | 


investigation by college and | 


studied. It i is planned that this list | 
appear in a future issue of the ASTM 


, has made. Col. Chas. §. 

Lawrence, C ommanding Officer of 
- the Institute and a survivor of the 
‘Bataan 1 Dez ath March and J 


_ mittee members to the Institute. — 


Followi ing adjournment of “the 
meeting, a tour of the Food and 
Container "Laboratories was COn- 


ducted” by Mr. Gendt his 


mittee members took place at the 
_eonclus sion. of the inspection when 
they w ere ser ved a spec ially pre- | 
pared lune heon followed by a 
presentation of certificates of 
bership in the “Guinea Pig Club.” 
qualification for me mbership 
in this unique organization is set 


i= 


up by the Institute on the basis of 
participation: by certain invited 


groups in special luncheons prepared 


by the laboratories. 


Nors: It is that the por 
cular requirements for Committee D-10 members 
_ were survival for thirty minutes after partaking 
of a meal prepared principally from canned rations 
that were over three years old and had been 
shipped overseas and returned. | 


university graduate students has 
been compiled i is. 


after careful and impartial research 


Japanese 
prison camps, welcomed the ¢ com 


staff. special treat for” com- | 
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ommittee U-15 on Textile Materials Hos Mue Work | resilieney and: 
Under ler Way pression ; mile lew and fungi 
A THREE- -DAY ‘meeting number of y yarns: ‘from n woven and Machines of Subcommittee 1, 
subcommittees of Committee knitted fabrics. ts ask ‘group > 


Dean Hugh M. Brown « the 
:p-13 on Textile M: late rials w as held being estal lished dev develop ‘Clemson vultur al ‘ollege, 


resistance, 
At the meeting of Section II on 


ug in Philadelphia, Pa.., on October 15 thod on this subjec Se thool of | Textiles, reported on his» 
to 17. As mentioned els sewhere in The. Subcommittee House-_ 


studies on the | ects of _ deeper 
~ this issue, the committee coope rated — hold and G: arme nt Fabrics re reported PP rersg testing i wa At this same 


| with the I a strict in at ¢ -onsiders ation is: bei ing giv en meeting Dr. Se roggie 

sponsoring two tec inic sessions, to a _ revis sion of the Tent: itive sented a discussion on the pneu- 


one on flamm: ability , the other on Specifications for Blea iched otton “matic ope vation of cand jaws. 
* There _were meetings of Broadcloth (D 504) eliminate At the meeting of the Subcom- 
-day pe Fede Spec 
over the three-day period. ederal Specification ‘for Broad- Interpretation of ‘Data, Dr. 
new Sube ommittee >on Hosi¢ ery cloth (CCC '-B- -686). Test require- J. W. Hopkins. of ‘the Ni ational 
was. d under the chairman ments shrinka and Research Councei il, Canada 
ship 0 of E. N. Ditton of the ¢ xotham fastness are to be included ‘Preci 
of | -senter a pape on “ re cision 
Hosiery Co. , Inc. The National these revised specifics ations. .A spe- abor: Measurements of Break- 
Associatio on of Hosiery ~Manufac-_ al task group has been appointed ing Strength of Textiles.” 
turers 1s cooperating in this work. to inv estigate the field of uphols stery 
he new Subcommittee A14 fabries and to dete whether session a task presente 
ps a -comprehensiv e report containing 
Bonded Fab F abrics was organized. there is need for sti ands ards for these recommend: ations for 
Inco cooper: operation with the National materi: als. Co onsideration is being iboratory tests. 
al a is. of At the meeting of the Subeom-_ 
to be undertaken on pro lems: in- ods for determining resilience and mittee on Pile Floor Cove: ering con- - 


as volved in ‘measuring wool content 


\ washability of blankets. task 
of indiv al bl: ankets and the 


side ration was given to a new fl: ume 
group on work garment f: abrics has" 


degree of uniformity | from bk: inket been and includes repre-- test Other ers discussed 

M to to blanket ained 1 in production. sent utives from various gov ernment = methods tenting 

ork is started on the de- agencies, consumer factors, and tests for 

opment of methods of testing technical societies. determining -fastness to various 

ch elastic fabrics. here w as onside The “Subcommittee Felt has spottings, bleeding, ete. 
g able interest expressed in work under consideration procedures for ‘The meeting of the “Section 
be _undert: aken on qui antitative ‘the chemical : analysis of felt for Ww ear T esting as well atte nded. 

he methods of analysis including work deter rmining protein fiber content; arious “cooper rative test. pro- 


determining 


— peel test method is in need of fur 
Two. distinct _ impressions The committee he ld a very fruit- ther re finement; a recommended 


wo-day meeting at the Hotel on ‘measuring ‘fatigue is 
Cleveland, Cleveland, Ohio, on being prepared for letter ballot of 


Oe tober and 10. A good ‘Tepre- subcommittee ; a cleav wage 
sentation of the membership ¥ was in “method is now. ready for recom- 


attend: ance at the ‘series of ‘eight -mendation to the Society; work is 
subcommitte e mee tings followed by being done on a simplified tensile ‘ 
a luncheon: ‘meeting of the entire strength test; and more round- 
committee. robin tests are required prelimina wy 
to the formu ation a flexura 


Touching a few of the 
tivities as reported by the strength test “method. An impact 


m- guined from attendance ‘the ful tw 
he latest meeting of Committee 

eh on are, first, the mul- 
tiplicity of problems. in this rela 
a tively new field and, second, the 
thoroughness with which this com- 
mittee Is attempting to attack 
ip | evaluate each proble m by se ‘entific 
et research a coordinated basis. 
of | The key note of the committee’ Ss 


ed activities is the free and. ready ex- mittee chairmen 7 —conside rable em ‘strength test method has now been 7 
ed change of data from. round-robin _ phasis is being given to additional accepted by the Society (D 950). - 
tests and other coordinated research test methods on physical proper- Subcommittee on Perma- 

among ‘committee members. This ties not as yet covered by existing ence, in studying the effect « of 

4 eMsures a conclusive background of standards. In the field of strength _ biological factors, dev eloped an in- 

facts for the formulation of stand-— tests” ‘it is noted th: at further de- teresting report on studies being 

mm | ards needed to control and measure velopment of shear strength tests as made with mold, ne - 


| the characteristics and 
adhesives. 


properties of pe rtaining to me etal- -to-met tal and 


plastic- to-plastic are in p Process; 


Ss. q 
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- test method, in whic mat 


xin discov ered. that a substantial “Majority the E Dept. 
a a The several projects under the Sub- committee are in favor of spec cifica- M.I. T., whose subject was “Some 
committee on Working Qualities _ tions based on performance with Factors Affecting Adhesive Bond 
numerous problems of pro- privilege of spec ifying Formation.” fessor Meissner 
cedure and interpretation; chemical ty of material. presented his subje ct in a very clegy } 
example, th the major problem i in _ A second set of adhesives nomen- interesting fashion Ww hich pro- 


vising a means of measuring attack clature w as recommendes d for ap- 
at present is that of finding suitable | 7 _ prov al by) the e Society | with discus-_ 
apparatus. completed project. sion on a third set preliminary to 


was namely, a consistency approv al by the Subcommittee o on 


moted ¢ an ‘equally interesting dis. 
“eussion. Its was announced that the 
next meeting of Committee D- 
will be held in ¢ conjunction with the 


test which now has been prepared Nomene lature. Spring Meeting of the Society 
for letter ballot of interesting ade to the Ww ashington, during the week gj 


program of subcommittee meetings Mareh 1, 1948. 


7 The results of a letter vote show was a talk by Prof. H. P. Mei ‘issner ; 


Analysis of Metals, and who are in- adopted stand: re- “tests , adopted as stand: ard in 1947 
terested i in the extensive work which vision on October 1947 hese without revision will not be repub- 
advised that the Tentativ Meth- will not be republished, but will con-— 
ods of Chemical An: ilys sis of ‘Steel tinue to s appear in the 1946 V olume — 
for Sulfur by Direct Cc ombustion. _ of Methods of Chemical Analysis of 
the Tentative Mets als. This is 


Thermal insulating New investigations were reported. 


lished i in the 1947 supplements. 
metric Method for Determination of 
Boron in Steel hz us been approved 
by Commit tee E-3 and will be sub- 
mitted” to the Administrative Com- 


Standards early i in 1948. | 


= Meets at State College Ww ay covering te mpe rature resistance, | cor- 
In the accumulation of data in ‘setting 

= 7 up dime nsional clearances and tolerances New York Technical Council Meeting is the 
terials was held at the Nittany Lion Inn, of pipe insulation, present ‘studies will be On Steel—Part of Lecture Series on textil 
Pa., November limited to a temperature range of 32 to "Materials, Their Descriptions and itt 
n the pleasant environment of the 


= Applications sme 
Penn State College, a succession of sub- 


“committe € meetings was held, concluding 


with a dinner meeting of the entire al 


The committee will hold its | ne 


Tue Technical Societies 
Council of New York is arranging a s series | 
er of lectures on Materi als, Their Deserip- | 
tions and Applications. The first one 
visitors Te ‘fle lected the “continuing. “entitle d “Steel” will | be presented by proper 
and growing interest in the activities of Insti itute of Chemical Engineers, tharles M. Parker, Me tallurgical En-| ‘ 
-veral recommendations pe rtaining bye New Y ork City. His: talk, concerning} 


existing standards were acted “upon, THE American Institute 0 of the steel industry in the United States 
cluding a revision of the Test for Com- — a: Chemical Engineers will hold its First and how steel is made and used, lg old de 


Pression Ste ngth of Pre formed 1948 Regional Meeting at the Roosevelt accompanied by a movie in color, € teed 
Hotel in New Orleans, La., February —— titled “How Steel Is Made’”’ (42 minut nately 
to 19. * A. Gastrock, Head, Engineering discussion period will | follow ww, with 
Development Division at the U.S.D.A. Boyd as Technical Chairman. relucte 
Southern Regional Research Laboratory ‘This meeting. is scheduled for Tuesday | 


‘1 to 5, in n Washington, D. C. 


just i 


re wi 


for th 


in 168 atives were 

recommen ed for advancement to stand- paris 

in New, Orleans, is General Chairman for ening, anuary 27, 1948, at 7:30, at 


Bins five being spec ifications on thermal J 
insulating cements. the Convention. Two symposiums are Engineering Societies Building (Room “villh 


being planned on “High T emperature B01), 29 W. 39th Street, New York C ity. 


Refractories’ and “Low Temperature In- ~The New York Chapter: of the Ame rican identif 
sulation” along with several ge sneral Society for Metals is sponsor. George textile 
chemical papers. E. Lobo, . Hiers, Metallurgist, National Lead Co. which 
Dire of the Chemical Engineering Rese: arch Laboratories, Brooklyn, is Chair- setual 
De »pt., , M. W. Kellogg Co., York man of the Meetings and rogram | | smaller 
City, is arranging for the papers for of the Council. Th 


two symposiums. — ~ In connection with the 


a number of projects are in advanced 
Stages: of study for formulation of test 
“methods. ine lude methods of 
determining the density of “block and 
insula ation, respectivi ely, moisture 
adsorption, ater ‘absorpti ion, thermal 
conductivity of loose fill insulation, fire 


resistance thermal conductiv ity of AS.T.M. members and _ their friends | _ 


meeting a number of plant visits are being — are cordially invited to attend the meet _ 
arranged, and a very interesting Ladies’ “ings of this lecture serie s—la = su a i Dinner 


P Program i is being to be announce od. 
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insulati ion, fire resistance, and measure- 
ment of specitic heat by the “ Method of 


Mixtures” ‘Procedure. 
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“Tents for. Peace and for War’ 


or that: the. Army should follow good com- 
“mercial practice in purchase of its, 
textiles and clothing is a a dange policy. 
Civilians can be persuaded, either by 


Kennedy, Office the Quartermaster 


three broad classes textiles is of produc ts w hich _ honperformance of industry or by 
hich I was concerned a “possess ‘nonintrinsic “psychological right advertising, that they 8 should be 
an is many years ago . still seem to me to values. — There are sl uch values, and | those _ content with much less in the way of per- P, 
| form a valid grouping of peacetime or — of us who pay our wives’ bills are seutely formance standards: than the the Quar arter- 
civilian textiles as distinguished conscious of them. Let us hope that ne master can find out by test. and research 
military y textiles. “3 ves ar, the “New Look” will not be a are actually needed for such uses. Fur- 


hermore both they and the industry ¢ an “ 


an expensive, or make such extravagant 
AC ETIME demands upon t the output of of the textile even be persuaded that something that is 


first ‘may be mills, “of the world that must meet the d cannot be done, shrink- 


Army as a consumer, is & prototype in Good commercial civilian pr 


ny y civilian’ goods of military textiles, is this doesn’t go far in determining how to 
“starch and tak give them the appear- clothe a man for weather at —40 F. 


i] f the products sold at that time in - "deficit created by the wholesale destruc- ca proefing of wool, whieh could have been 
some of the 8s i é f solved years rs ago, but which the Army had 
limited way hich were refe rred ‘to tion of war. 

The third ‘els uss of textiles, which to the to accomplish i in time of 

“sub- count bleached goods.’ They were, 


Class of industrial textiles. While the 
ance of a firm piece of fabric, and to con-- ‘Chita 
‘Oondust ris al text iles”’ is often applied to se eve ral we CKS, Good commercia pr ac- 
the fac t that they were a low con- ‘ fi 
. all non: apps arel and nonhousehold id pro duc ts, 1€€ is to st ay ar away trom such places, 


hy ‘struction. was led to be lieve th at we 
or ld fini: h them better than our com- _ here let us consider it in the more limited or if — has: han the ‘re to find a » heated — 
Ss 
sense of textiles purchased by industrial building, a a warm fire place, and something 
» 
A ted as easily in handling our _ — concerns 3 to meet § specific requiret ments of f to warm up the interior, after a bout of — 
g0 some particular end use. I should like few hours with such weather. With 
avin ust come from college, Be: 
pat ain ideas on ‘the subj ect of to be to re! ‘fer to such textiles as few ‘people interested it is s unlikely many 
“engineered textiles, and | perhaps in a few 
ethics, and —la was rather concerned as to _ « 2 


_ years that term willbe truly.appropriate. = © sted in solving this problem to develop 
how the use might feel after suc goods term 


When I first came into the textile i a profitable market. 
been through the laundry. I coul 
the — they were sold on a different basis Where there are direct parallels of civil- 


not hel wonder why someone did 

fabrics. T hey were use an produc ts it is ps artict ularly diffi ult 
insist that the true alue of thes ‘se goods th 
generally components: of some non- sometimes to persuac e some people that 

be revealed to them. 


Now, let me remind you that every day textile product, or used in some ne industrial y textiles should be better than 
y 1947 til process. They were expected to possess vilian goods. If you or your ‘Son were 
in fear O te e items that are 
certain physical properties, in most cases some ‘re out in a foxhole, you would 
| not actually what they appear to be : are a 


of strength « or wear r characteristics. They not want to be clothed i in some people's 


still being sol toe consumers. or that improved. ideas of go od ¢ ‘ommercial practice. 
ing is the char: ac ter istic of this first t y pe of 


field of industrial textiles s has 


greatly expanded in nt years, both as 
to Tange of products, , and the de gree of a 


SPECIFIC: ATIONS Must REFLECT 
Dun 

What is the most important point I 


I 
fabric engineering: that has come to be 
applied to the study of real require me ‘nts. 


means fi for learning these facts, and 
assumes a qu: ality. of performance hes i is 


‘re, the has definitel 
not there, the customer has definitely rh 
ie d omin nt characteris stic this 
been misle d or been allowe: 1 to mislead don 


4 himself, - Consumers would like to know, 


just in ‘ease certain advertises d Elysian 
by 


class from one view “point is that the con- - 

sumer determines required performance 


characte risties for the use, and purchases 


properties are not there, or in case they 
En- a textile material de ‘signed specifically to 
are unwilling to pay an excessive price ‘ 
ute, meet them, ‘reque ntly the seller may 
for them, whether they can compare the of the 
in do a large par e work of finding ot 
nINE | price and quality of | two types of sheets ala 
ates! what the required characteristics are. In 
and decide the smaselve ‘s in a good 
be many cases the particular requirements 
old democratic way w hether the higher le. 
el- money. may be quite simple—just a single pro I 
priced on one is worth, the money Fortu-— gle proy 
tes). e rty perhaps. % In other cases the con- 
| nately, there has been an increased amount 
with sumer may give exhaustive study to the 


standardization of wroducts, des jite 

er re uirements and present a 
| reluctance in some circles -com- q 


parisons should be more possible in 


buyers’ market whic h is coming. 


City. pe 1a 1roug 1 rong er consunier W AR M ATERIALS 

nd for facts, and gre ater product, 
intification on the part. of 7 progressive hat the ‘industry must produce 
.orge 

textile producers, the class textiles time of war, for the | agency delegated to 
3 which appear to be differe a than they do the fighting and win, must be of much 
“om actually are, will i in the ure find a Aifferent quality than for peace. 

0 

smaller and market. most tof the textiles s the Army buys ir 
The second ¢ time of war are In categories where per- 

= formance standards are practically ‘non- 


‘Abstract of an_ address at th 


existent in time of pe — 
t 


pjects er Meeting in Philadelphia on October 16 The old “Saw” that he thin, th 

@onsored by the Philadelphia District 4 

D Tort Army needs are good civilian. products 
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can Maine the Arctic prob lem. Me “cannot be ra 
mittee ‘D- tt is tile, thet our speci area, W whic h our (1920 Ni tional Defense — e for t too long atime. Casualties of 
fications ‘are intended “to re flect ‘Pele y envisioned we would” protect, any kind pre present ‘ly serious 
4 performance i in active use, not acceptance ‘take with you the clothing we develope proble 
by inspectors. You will say, how obvi- during the last war, not that with which We have not gone nearly as far as it is = t 
ous! And many of us are inclined wes started the war. The latter, Gene theoretic cally possib le making ow ie 
to think about possible rejections —Doriot like say, » reason: clothing truly « efficient. A gre aut reduction ways 
the legal words of spec cification, adequate f for fighting Maine nthe in weight can be ms ade, and we are now with 
rather than the intent of those people summer and Florida in the w winter. testing clothing which will reduce the gettiz 
who are trying to put into words what — After you have tried that and hav econ- over-all weight of the Arctic assembly by ini 
they visualized the mate must t do “sidere our prese nt situation, bel lie at least a third. 
4 some military job. 4 will impatient, as I am, with the The efficie ney of in is 
~ Roseoe Pound, in his stimul: iting book | obstacles in the way of more rapid im-_ much. lower than in any other environ niitte 
generation ago ago, “The Spirit of T he "provement of Army textiles: and textile ment. In part this is the result of the by 
Common Law,” when speaking of judici: al ‘items. temperature « differential be- prove 

ott is timely to examine the body According t to Dr. Hoyt mons, Re- and ~eumbe rsome clothing necessary to 

tradition on which the law relies, to ascer-_ 


tain the elements of which it is made up, 


search Director for E nvironmental insul: ate the body. Increased e fficieney 
to learn its spirit, and to perceive how it: 4 


‘tection, mi an is our et akest link in will, come with lighter clothing. 


has come to be what it is, to the end that plans for military oper: ations under Arctic — part, too , his efficiency is rel ated to his tions 
may know how far we may make use _ conditions. We must use his energy Baychologica al adjust men to Aretie, and 
of it in the stage of development upon 


ficiency know his basic limitations. Living ble ak, bart 1 wilder srness of 
For man in the Arctic must provide his snow and ice where everything, especially 


which the world has now entered.” 
Loo 4 


ith a word or two changed, th: at sti ‘he: from the fune tioning of his ature: herself, 1 is rons spiring to destroy, M 
“the physiological processes. F ood and bodily “will alw ays” “require, a profound psy ycho- 
you with espe et to our activity must generate and mi 1intain —_—logica L adjustme nt for mer n wi ho have 


heat. = We can conserve the heat by his lived in a normal climate. 


joint industry- -governme nt efforts to make 
‘clothing, and tentage or shelter. “Thus, 


better textiles for nat ional defense. prope: 
i |, clothing and shelter and the man 
ments must not simply be “some to 
“meet.” Somehow we “get across” as to in- on Textiles: to farther the cause of 


‘separable, | nat tional de fense? I must state em- 


somethin of the back round from which 4 ; 
d, the d ‘Thus better clothing alone w ill ne not solve” -phatically that the wor rk of Committee 


‘ > tion which led to the adopti ion of its vari- 
ous ele lements, to pass along Something 
of the spirit of the endeavor being made 
by a great many people to solve problems _ 


of great magnitude a and great signific ance 
Without something | of that spirit, we 
‘shall | get lost all too soon in the details 
_ of test me ‘thods. _ Detailed spade work i is 
essential. Many times we are told, 
- “Tt is not what you want but what you 
can get, at least economically, that 
must be taken into account in s setting our 
quality levels.” None theless, must 
keep trying to get somet hing better than 
we have had, ‘and. only give w up after we 
have exhausted ev ery possibility. 
endeavor | in n the Quartermaster 
is like that of medical research, the 
saving of human lives, as well as the 
‘Winning, of battles. Those in ordnance 


efficient ‘ways. destroy the er enemy’s 
‘life. We e, W hose job it is to feed 
clothe, carry the greater burden of 
life: and preserving | efficiency. . We must 
fight two enemies—and the greatest is . 
environment. Try and live in 
~ such environment without any of the con- 
_Veniences of modern civilization. 


4 your back and march 20 miles a day, or 
which you would w ant when you tried to — 

win a 100-yard dash, with disaster if you — 

lose. _ ‘Try it up in 1 Minnesota this winter 
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— 
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1 ve 
gent of military “textiles, All of our at a a given time w ia we think we need 
textiles are industrial tertiles, as I have —_—As research and deve ‘lopment pengpenies, 


used the te rm, or I ‘should Ii like” to be 
able to enginesred textiles. To make 


is of profound value ‘to the deve ‘lop- 


our ic of w hat we need are cert: ainly 


do, our 


the 

whic ‘h in many fields 
much beyond w hat civilian consumers 
would attempt to. do to develop textiles 
for these uses. hus, in a sense research 


“the better apecifiestions not ded for tex- ‘specifications. wit have re fect these dev textiles | for ational de efense, 


ig and footwe we must have chi anges. 
n | ways to tell the industry w hat we need, y A specificati ion at any one time is ml 


with a precision which | will way “station along an endless highws ay. 
iting that. We e need w ays: test, 
game cases be than we have at present as soon as we Can we move on. Our 
“apd for others w holly n new t tests w hich next stopping point, if we: have made res 
is | have not yet even been deve lope .d. Com- progress, should call for some thing better. 
| litte D-13 can make a great contribution There is nothing sacred about a specifica- : 
by continuing and expediting tion. We are continually looking for 
a —— of test me thods i in 1 present and “ways to improve them and we would like 
Ir, mew fi 4 te have sugg' zestions from you, who under- 
Stand | their application perhaps ven 


better than we do, as to how we could 


is pioneering 


is justified in by the savings 
which result to the public as a whole 
from the development of longer w 
textiles and the corresponding reduction 
military needs. There should be other 
benefits to consumers from the bette 
textiles” produced from researc h. 
WwW hether. for war or “peace, the textile 
test met thods and instru-— 
ment: ation il contin 


stepping stones to furthe advance s, 


Change the specifications in any respec t i in their developme nt, I am sure AS T. -M. 
en ul 
‘Some speak of Governme nt ‘Speci cific ca ¢ wr the test methods or our product ts in Committee D- 13 will coulleies® to | 


tions as though the Almighty had spoken that would enable us to get 


and no should be r what we really need. 


"Modification of Textile Fiber Properties Through | Finishing Operations! 


D. H. Powers, Chemical Co. 


IN THE past we expected the that fabric properties are freque ntly 


depende nt on fiber content. We have 
learned that a fabric imparts w armth be- | 
cause | it is thick and is cool because it is 
hard wear were » made of thin, without, “any y consideration of 
to be cool were made of linen; and fabrics - fiber ¢ content. Incidentally, a fabric feels” 


for style, luster, and luxury were m made of Ww arm W yhen it is rough and feels cool w hen 


by their fiber. content. Fabrics to give 
warmth were ade of wool; fabrics 


at o be ned 
of our fabrics s to be 


silk. Today— “part, at lea ast, aS a re- it is smooth. If we give our worsteds a 
th 


sult of "our studies of clothing for the smooth finish coole or than 
Army and Navy in the past war—we _ napped or roug gh cotton. _ 

know that wool is not necessary for. While a certain number of fabrics made > 


warmth, or linen for coolness. We — from blends of fibers have been suc cessful q 

1 Condensed version a paper presented in gre ea ve been a eat dl 

session in Philadelphia on October 16, sponsored me 

by the Philadelphia ommitte e 


ak Pursuing "suggestion 
‘ 
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leading part. 


properties. Ray — Ww ool b lends have been 
sulting fabrics do not possess the advan-_ 
tages of the two fibers but rather the — 
disadvantages: of each, and fabric in- 
_ stability results from lack of balance be- 
tween the tw 0 fibers rs. Wool- nylon blends 
showed the greatest promise when they 


contained 75 per cent of nylo1 lon or more. 


| 
great many of the problems which 


arose in the development of blends were 


outgrowth of our earlier thinking that 
fibers make the fabric. Actually, recent — 
work has repeatedly shown that a more — 
important slogan is, “The finish makes 
the fabric.” Certainly in great many 
of ‘the cases examined planned finish 
would have contributed more qualities 
_to the fabric than fiber ble nding. Better 
control can be imparted 
the finishing than in blending. 
nce can be given to cottons 
and rayons in finishing than in blending. — 
- Wool will stand up to washing far better — 
with proper finishing than with all types = 
fibers blended with it. 
that the 
‘finish makes the fabric,” a number of 
important dev elopments can be traced. 
‘I. The Army’s Tentage—During the 
war it was necessary that our tentage be 
tough, _ durable, fireproof, w: wat erproof, and 
mildewproof. No blend of fibers would 
‘Produce this result, but proper finishing of ts 
heavy cottons gave all of these properties 
WwW Rayons— Ree ent research 
y di 


” 


damage in Ww The solu-- 
tion of this problem is not in diluting the  * 


the Tropics rayon with other fibers of more or less 


— 
— 
— 
| lll 
of 
t 
— 
| 
a 
194] — 


alkali s stability, but rathe in finishin recently to cottons. In. the ing 


on with a chemical or resin whic ch ing of fabrics for ‘muss resistance, t they are: vill. Nonwoven F abrics—While 
‘Protects it from the attack of the alkali. frequently built up as much as tw enty per woven fabrics are still in the develop. 
TI. _ Shrinkage—Shrinkage has been a a cent in weight, and best results will only ment stage, there is no question here byt 
proble m in all fabrics, whethe r cotton, be ained if the f fabric is woven lighter the finish makes tl the fabrie.’ Cor 
rayon, linen, or wool; and blends rarely — with the type of finishing pl: anned for. ~ tainly the card webs before 1 resin or chemi- 
he lp the prob lem and 1 frequen sntly aggravate ade All too frequently we apply a resin for cal treating have no value as fabries, and 
mechanical , chemical, and resin 
4 finishing it has use n possible to ‘solve a Woven or blended fabric with inade ‘quate 
It has been rece ently pointe ‘d out that non- 
we find that fabric stability is an essential of wear resistance is held up by the lack i portant developments in the textile field, 
quality: for. shrinkage control and can only of ade quate e test me thods. While the It will be the finish that puts over this 
be achieved in the finishing. iber abrasion test meters frequer ive development when that day ay arrives, 
In adc lition to the specific cases cited 


"produc esults, the do not neces- 
above, there are numerous other fabrics 


blends us su: ally e the m far 
worse. sarily give : any true measure of service 
ainwear—No- fiber r blend of ‘and field performance, since stiffness, such as durable gla wes, crisp curtain 
uinwea 7 I or 
on has proved entire ely satis sfactory for ‘smoothness, resilience, and elastic ity all 
_ Army rainwear, since the | pic kup of water 


crease re sis tance as an after- thought | to Ba” 3 the toughness and 1 uniformi it y of the finish 
establish the v: alue » of these nonwovens, 

shrinkage problems for all of the fibers qualities: 

even blends. this case especially Wear I Resistance—The- ev alu: ation ; promise e to be one of the most im- 


organdie fabrics, and shrink- -resistant 
an an important part, which the abrasion socks Ww where the finish is quite obviously 


and the added weight of water carried by meters do not ne cessarily measure. In_ most important step in the fabric 
a. soldier in a heavy rain was extremely any event, resin finishes of the dis persed “development, Ee 


objectionable. A durable w water- -repelle 
finish applied to a tightly woven cotton 
=, has | given the most satisfactory perfor m- 

NA ance. Certainly in the field of rainwea 


all fabrics should receive a durable w ater- 


or latex ty ye fre uently | ive abrasion me is su ested that all too frequ 

resistance ement of three to five the past we have tried to produce new 

fold. may be that correlation between fabries and effects by ble nding fiber 

methods ds and field performance will the proble could | more “easily 

be wor ked out. that some of these and efficie solved by. developing new 


repellent finish, as the public expects and abrasion 1 will find a market finishes. We tended to our 
ag gain, finish finishes as ana ifte 


_ Wants a garment which will ished water work clothes as an a 
during its entire usef ful life. No matter” important sometimes important. part ‘of our. fabric "building 
what fiber “blend is used, a re pelle nt Sominant role in the tion of fabrics new fabric development program, 
inish must be used in this field. with greater wear resi istal ce. hen a finish can build fabric 25 
Muss Resistance and W rinkle Re- II. Fire the de -velop- cent, when it can become tied onto 
covery —A great. ble ends have been ‘ment of proof and fire-resistant fabrics, the fibers and d become permanent part 


produce d in an diet to ‘obtain fabrics the finish is all important, since none of the yarns, it can give shrinkage 
4 with adequate w rinkle or muss resist-— is fireproof. Wool, and wrinkle resistance, when it 


surprisi sing how little wool course, has a a slow burning rate, but the can imps ut wear r resistance, fireproofnes, 
low concentrations) improves ‘the resilience work: on fireproof finishes of a durable or or mildew proofness and ‘aterproofness, 
of rayon and how -mueh rayon hurts the - permane nt type will allow any fiber, _ when it can open entirely new and unique 
resilience of wool. Certainly, is reeog- which will respond, to find marke ‘ts mark for old fabrics, then: it s st 


nized both in this oucia’ and particularly — = field. WwW hile a great deal 1 more work g evident that we could serious sly - consider 
in England and on the C ontine ent that resin: needs to be done to maprove and perfect ha that, in the light of current deve opments 


is the only satisfac method fireproof” finishes, they already it is th the Fr INISH Makes THE 
of imparting true ence to and greatly reduce the flammability of exist Fapric. : q 
practice and to use gene Papers on G Gas Turbines 


far as practicable. Examples of some 
4 
typ: cal calculations are included in the 
i text, and a cat of exercises is appended to | 
‘each cfapter.  Ashort t reading list appears 
at the end of each chapter r, and these lists 
include some references to articles i in recent 


q 

Sr VERAL interestin tech- 
vada 


“nical p papers on gas turbines presented at 

meetings of The American Society of 
"Mechanical Engineers, including the 147 
 semi- annual meeting, are published in the 
periodicals. Important features of this and their authors are as follows 7 eet | 
second edition include: an expanded dis- Design Operation of Exper- 
cussion of pyrometallurgy; new m: terial High-Temperature Gas-Turbine 
on ‘corrosion: more alloy diagrams; ‘and _Units, by A.D. Hughes Gent 
An to Metallurgy the addition of a section on powder metal-_ Met tallurgical Considerations of 

Tue edition of this emphasize v world production. Service, by W. O. Sweeny 
book, by Jose ~ph Newton, Professor Copies of this book, which includes a val recipitation-Hardened Alloys for Gu. 


Turbine by Scott and 
“7 Metallurgy, University of Idaho, detailed subject index, can be ob- 
an introduction to the field of me tallurgy 


tained from the publishers, John Wiley —Metallurgical Considerations 
as a whole and provides a foundation for is Sons, In Inc., , New York City, at — —_— ‘I1—Design and Application Data _ 
advanced studies in — book aggregates some 650 pages. "Materials, for Power ‘Gas "Turbines by | 


Nickel- Chromium Alloys for 


Service, C. A. Craw ford 


ecem 


paper by Mr. on 
_ Fibers, and the three papers com- 

7 prising the Symposium on Flam- 

mability held on October 16, will 
ineluded in the BUL-- 
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ASTM. 


N, the $600,0 000 monthly for fee 

representative e the . M. which is supplied by various refiners. 
| membership held by P an American Mr. Hendren makes extensive | 
World Airways ‘since 1932 of AS. T.M. specifications and 


recently feted on completion of test _methods, not only for 


ew 20,000th fuel test under _troleum ‘products, but for or other Tae 
ur | his direction. The acc ompanying 


materials such as soaps and the q ing require »s that an engineer be more than 
photograph shows: Hendren like. Methods usec used daily care the: a skilled mechanic or craftsman. In his 


undergraduate training and in his post- — 


beginning this: particular test graduate reading and study, he should 
95 | his Miami laborator vy. Gasoline 526—Tetrac sthyl Lead i in — recognize the importance of the fields of 
from Bangkok, h: iland (Siam) ) 323—\ Vapor “Pressure of Petroleum economics and government, of logic and 
(Reid M thod) psychology, of sociology and human rela- 
art was” ‘the ma terial being tested. of G ‘ tions. Knowledge of the safe and eco- 
age Bstal stablished 17 y ears ago, the Pan Ke nomic use of materials and machines is 
~ no longer enough. The professional engi- 
it American laboratory still ha aS troleum Products 
-90—Sulfur i by -neer must have also an understanding of 

| its main function “the analys of "Method I ‘men, money, markets, and social de 
ss, | aviation fuels and _the study of 130—De tection of Free Sulfur “me nts. 
que their behavior and care, Corrosive Sulfur It is not only the engineer's duty to take 
by Gasoline leading part in government and public 
der pointed out the at in parts of D 873—Oxidation SU ability but he must inform the publie of 
det | the terrain in which a airports for 
nts, 481—. Acid Heat of ‘such leadership. Speaking and writing 
established, only once” a year is. ‘k CI A ability should be cultivated and used to 
D 614—Knock Characteristics 0 an 
| possible to transport sufficient. = = 


volume of gasoline. ae statement D 93 —Flash Point by Means of the | if the broadly trained engineer leader 
from the com any indicates th: ut a Pe nsky- Martens Closed will apply the scientific method to 
D 97—Cloud and Pour Points utilization and assimilation of engineering 
gasoline is by far the largest “single 189—( Residue Petrole developments, with the integrity fitting 
expense in the company’s s budget, Products his profession, society will welcome his 
next ra its oll. The Lati —Ash Conte nt of Petroleum Oils Teade rship.—Edward R. Staple y, Acting 

its: pi uy 1e aun —Viscosity by Means of the Say Dean of Engineering; ‘Oklahoma 
Division alone 


To the A. S. T. M. Committee on dl 


| 


Gentlemen: 


ture Please send me information on membership in A.S. M. and mem application bl blank 
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mec hanisms w which hi ave hereto- aneous Pub lication M187 ‘entitled 


‘fore 


fore been o only partis ly suggested. of Commercial and College Labo. 


ad occas 
“test procedures suit lita ble for ‘the As the -prine ipal agency of the Federal) 
evaluation of fire re ‘tardant trea atment, _Governme nt for res earch and testing i in 


of textile ill indeed welcome the ACS sine the of flame matics, mistry and 


Fabrics,” w ritten by a staff of experts — 
under the e editorship « of Robert W. Little. 
It is the most comprehensive work yet | 

is the mos compre 1ensive work ye retardar not make tests for private indivi if 

q > » 
published in a field w hich has be en in need believed to function and a descript ion othe can the work With 
of such a systematie review and funda- 


of comme reial application practices 
mental approach. ‘The results of about 


three years of research carried out at 


this classified list was assembled to inform 
Columbia Univ jersity under National ‘sents the methods employe the Armed 


rvices n developing an and evaluating testing facilities. Iti is expected that the 

as well as much additional information — _ flameproofe sd fabries for particular military | directory will also be of value to the large 
obtained from other programs executed | clothing and equipage | purposes. Mue ‘ho number of | purchasers are 

by the Quartermaster arious of this information will prove applies ible equipped | to make their own accep sptance 


Serv and laboratories. Although | the in- the it different require) ments of tests and have therefore hesits to buy 


vestiga itions were undertaken i in search of = civilian usage. on spec ations. 


~The book contains pages. ng 22 
_ Arme Services, findings are also all well writte ‘n, includes many supporting commerci ial | laboratories, with § 80 branches 


yy civilian problems ant con- — experimental data, and the task of com- 2 office es, s. and 189 colles ‘ge laboratories used 

stitute de ided of knowle i in bining the contributions of a large group research and testing as well as instruc. 

ral | nts. The authors i in a well-org: anised, continuous tion. Miscellaneous Publication M18? may 

book isa is an exe ellen analys sis s of the present whole has been. admirably exe executed. be. obtained only from: the 8 upe erintendent of 

‘status of textile flameproofing, though the The book is published by the Documents, Ww D. bi % 

authors are at pains to point out the nee Publishing C ‘orporat ion, , 330 “West 42nd cents | per copy. 
® further research before ideal fire re = St., Ne w Y ork, N and the price is 


: tardants are achieved. : er 


“Methods,” and ‘ ‘Applications.’ ’ Ins Sec- demand for technical infor. | 
tion One on “Fundamentals” ’ the ‘mation on printing electronic circuits the 


there is a disc ussion the me hanisms = = ment « orgs unizations. Howeve “does 


4 al Bureau of Standards has jus 
tives of flameproofing treatmer nts are of Commercial and College National | ureau of Standards has just 


defined, and a discussion of the nature of Laboratories "published the first comprehensive treat- 
cellulose and its normal degradation re- “ment of this subject entitled Printed 
actions is Given as background for con- COMPL ETE listing of com- Circuit Techniques, by Drs. C ‘ledo Bru-_ 
sideration of the effects of fire retardant and university testing anc re- nett and R. W. Curtis. ‘The booklet. 
materials on the course of thermal deg- search laboratories throughout the <i consists of 10 chapters totaling 43 pages 


-radat ion. >vrolys sis and ‘combustion try, together with indications of the type is adequately. illustrated. NBS Cire 
studies provide the basis for a aaa _ of commodities tested, has been compiled | lar 468, Printed Circuit Techniques, is now 
oz arer unde understanding: of afterflaming and © _ by the National | Bureau of Standards. a av ailable from the  Superintende nt of Doe- 

afterglow pr prevention and for the dev elop- This pamphlet is now available from the uments, U.S . Government Printing Office, 
ment of theories of flamepri vofing and ernment Ofiee as N BS Mis." 25, C., at 25 cents copy. 


ommittee on Race St. Philadelphia 3,1 
Please send information on mem! 


ot This company (or individual) is interested in the following subjects: -findicate field of activity, that t 15, 


wae 


petroleum, s steel, serrous, etc., etc. 
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New Members to Philadelphia District 


947 & SeMBpower, INc., Cue MICAL Deve ELOP- 


MENT Division, J. E. Simpson, Director, 

The followil ing 54 m me »mber sw ere Hytton, W. Harovp, In Charge of Research 
and Testing _Lab., Berkshire Knitting | 
elected from October 1 to November Mills, Reading. Pa. For mail: 820° 


1947, making the total member- Franklin St.. Wyomissing, Pa. 
LaUBER, EpMUND L., Executive Vice-Presi- 


NoMend_ Hosiery, Inc., 133 W. 
nd ship 6403. Berkley St. 


Berkley St., Philadelphia 44, Pa. 
nd are arranged alphabetically—company HELPS, NE 


fi dividual -Superintende nt, Sinclair 
then in IVIGUAIsS. 
Distfict 


Paint Dept., Box 516, 
Pa 


‘Pittsburgh District 
ith W. Lewis, Mec hanical E ngineer, 1928 Ww. 


WILL IAM BARKER, Metz 
i Forty-sixth St., Chicago 9, IIl. 
nes MALLEABLE Co., C. L. Lie -bau, 


Park Bldg., Pittsburgh, Pa. 
ed, Executive Vice-President, 805 S. Seventy- 
rm second St., Milwaukee 14, Wis. 


Carnegie-Illinois Steel Corp., Research and 
Development Div., ‘Pittsburgh, Pa. 
STRUCTURAL CLay Propucts INsT., REGION 
her | Southern California District Borden Co., Bainbridge, N.Y 


Peter 


ACHINGER, Gradus ate Student 
School of Textiles Carolina State 
College, Raleigh, . For mail: State 
College Station, 31 21, Raleigh, 
Howland, Hayes & Me 212 
Rennie Bldg., Corvallis, Ore, 
- GULLEDGE, Paut J., Chief Testing Engineer, 
Opelika Textile Mills, Inc., Opelika, Ala. 
-Hotmes, Mark N., Laboratory Director, 
McEwen  Kaise r Co, Burlington, | 
Larrick, Lewis, Textile Physicist, Office of 
Naval Research, Washington, D. C 
113 Washington St., Cnarlottesv 
-LEES, Henry Concrete Technician, 
Se attle Department of Lighting. Third 
ring, Seattle 4, Wash. For mail: Ross 
ABEE, Testing Supervisor, Casein 


- 
- Company of America, Division of The 


§, James R. McAdams, Regional Engineer, 
the N. Room 1501, Chicago 1, Paut P., Engineer, Materials and Morrat, G. Bre ICE, “2168 She St., 
hot "Cleveland NIVERSITY OF SOUTHERN CALIFORNIA, THE, bourn Hosiery Miils, Inc., 2417 N. David- 
nee son St., C mail: Box 


nee GRAPHITE BRONZE Co., Tue, q (COLLEGE OF AERONAUTICS LIBRARY, Santa 

= E. J. Gilmore, Assistant to Chief Engineer, 

17000 St. Clair Ave., Cleveland 10, Ohio. , % Ni York ind Or 
RAYMOND G., Assistant to the Presi- ntario istrict 


220 dent, Interlake Chemical Corp., 1900 Miss Elsie Garvin, 


Other than U. S. Posses 


KEURINGSDIENST P. T. T 
TELECOMMUNICATION SERVICE OF THE 


NETHERLANDS, Binckhorstlaan 36, The 


Union Commerce Bldg., Cleveland — 14, Librarian, Kodak Park Works, Research 
_Labs., Bldg. 59, Rochester 4, N.Y. [S]** 
sed HorrMAN, GEORGE, Technical Director, The KLINGER, AuGusT E., President and Treas- Hague, The Netherlands. 

| Eleo Lubricant Corp., Jennings Rd. and Buffalo Steel Co. . Tonawanda, N.Y. HOLGER, Chief of 


Denison Ave., Cleveland 9, Ohio. RUESDELL, WILLIAM S., Sales 
J. M., Chairman, Blast Furnaces, Steel Co., N. ktoratet, Vegiaboradoriet, & 


Coke Ovens and Open Hearth Committees, KHAN, M. Indian Highway Delegate and 


American Steel and Wire Co., Rockefeller ms 
Bidg., Cleveland 13, Ohio. AMERICAN COKE AND CoaL Cuemicats Inst., 


Patna, Bihar, India. For mail: River 
VANDAVEER, F. E., Chief Chemist, The East A. Schlue ter, Fifteenth N. W., Cottage, P. O. Gulzarbagh, Patna, 

ice-President, Lincoin and jefferson search, Central Research Laboratory, 
D tr roit Dis stri searc 


_ Danish Varnish and Paint Industry, Oster | 
Voldgade 10 L, Copenhagen K, , Denmark. 
4 RAMAMURTI, T. V., Technical Director, — 
National Radio and Engine ering C o., Ltd., 


Warsaw, Ind. 
DomINIoN FOoILs (c ANADA ADA, >. B. 
Kruger, Executive Vice-President, Cap 
la Madeleine, P.Q.,Canada. 


Un- | FORSTER, WERNERT Taytor, H. We 
for nert, Partner, 733 Nicholas Bldg., Toledo’ 


MAUMEE MALLEABLE CASTINGS Co., MunciE MALLEABLE Founpry Co., LG 26 Sleater Rd., Grant Rd., Bombay 7, 
just E. H. Doering, Secretary and General Malnoski, President, Muncie, Ind. India. 
Manager, Woodville St. and W. E. NEWNAN CoTTON MILLS, Wyllys H. Taylor, ROSENTHAL , Jorce F 


FARLEY, NELSON E., Jr., Chief E perimental 
4 Chassis Engineer, _ Kaiser- F razer Corp., 
Willow Run, Mich. For mail: 1 143 E. 
Forest, Ypsilanti, Mich. 
Marce, ROGER E., Director of Laboratory, — 
Detroit 7, Mich. 


Paramount Die CastinG Co., F. A. Reddel, shin = 
General Manager, 607 t., denotes Junior Members. 


= 


Person als. 


“ .. News items concerning the activities oe our members will be welcomed for | 


peller, Division U JOEN L. McCI OUD, Head, Dep partment 
BE. Hartford, Conn. For mail: R. F.D. 2. 7 of Chemical Engineering, F ord Motor Co., 

Andover, Conn. been nominated for 48 V ice-Presi- 


ela a New York District “7 dent of the Society of Automotive En 


. ‘gineers re presenting the newly authorized 
ngineering Materials Activity. Mr. 


Rochford, Engineer, 42¢ 07 7 F irst Ave., 
Brooklyn 32,N.Y. Cloud has been represe entative ¢ of the F ‘ord 
UCTS Co. A.S.T.M. me embership since 1924 and 
& been active throughout the years on 


Wortp Steet Propucts Corp., J. = 
| Sussman, President, 448 Tiffany St., New 

many 8.T. M. technical committees. 

FLICKINGER has been ap- 


hief Chemist of the Youngstown 
‘district of The Y oungstown Sheet & Tube | 
Co., succeeding the late D. A. Russell. 

_Mr. Flickinger has been with Youngstown 
"Sheet & Tube for thirty years as chemist 
and research chemist, and for the past 
a tw elve years as assistant chief chemist. = 


LEO Development Engineer, 
William Carter Co., “Needham Heights, 
opy. 
RicHARDS, DONALD G.. © hief Mechanical 


-Mich., where he will work on industrial 
detergents, Taylor has had many 
years’ experience in this field both as 
Director of Research for Oakite P roduets 
Cc ‘o., and as Director of the Department of 
Chemistry, Pease Laboratories, , 
inf 
On the merger of the Budd Wheel C 
‘The Edward G. Budd Manufacturing Co., 
and the Budd Induction 1 Heating Co. into 
‘The Budd Co., C. L. EKSERGIAN, | 
former chief e ngineer of the Budd Wheel 
‘Co., has been made Executive Engineer 
and Assistant to the V ice-President in 
Charge of Enginee! ring in 1 the new 


, Engineer, Sun Flame 
Ltd., 595 Broad Ave., Ridge- 

field, N J 
GRUENWALD, ERNST, Manager, and 
“% Technical Service, Lone Star Cement Corp., 
342 Madison Ave., New York 17, N. Y. 
ARZ, DAvID R. ., Chemical Engineer, 
Schwarz Laboratories, Inc., 202 E. Forty- 
fourth St., New York 17,N.Y. 
SPRUNG, LIONEL, — Manager of Building 
-Div., Industrial S Sales Corp.. 
I > ) « 
Fifth Ave., New A. LLOYD TAYLOR, formerly Vice- 
Shell Oil Co., Inc., 3706 Eighty-second St., J President in Charge of Research and De-| 


Heights, N- Pi velopment for H. L. Shaw and Sons, 
~ Portsmouth; N. H., and Boston, Mass. 


Portland Cement Co., 11 W. Forty 
i recently accepted | @ position as Research 


St.. New York 18,N. Y. 
ASTM M BULLETIN 


zation. 

Republic Steel Corp., Cleveland, Ohio, 
and recipient of the A.S.M. Gold Medal ae 
1946, has been awarded a degree of il 
of science by Case Institute of Tech- 
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JOH: \N JOR KSTEN, P resident, 
The Bjorksten Research Laboratories, 


BARLOW, previously “with the 
Vanadium Corp. of America and Batte lle 7 
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the present represent: itive bei ‘Ing 


cop, Metallurgical E ngineer. He 
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Memorial Institute, has joined the E ‘astern Chicago, has been elected by the Associ-— ‘ particularly active in the work of Com. | has be 
Clay Products, Inc., Jackson, Ohio, as ation of Chemists and Chemical “mittee A-1 on Ste el. compa 
Engineers, Inc., to serve as a Director of as 
Gener al Sales Manager. ‘th ation for a pe years, -RMANN P. OD, F oundry Supt, |= 
B. GIBSON, Founder and Presider extile Machine Works, Reading, Pa 
. of the ¢ Gibson Electric Co., Pittsburgh, Pa., i. HIL * Assists unt Chief E ngineer, ll among the incoming direc tors of the Gray js a 
awarded the honorary degree of doctor Steel Construction Bethlehem Iron Founders’ Society, , whie +h organizg. ; 
‘of engineering by the Clarkson College of Steel Co., Bethlehem, Pa., has been e lected tion re cently held its annui in) 
Technolo P -otsdam, N resident of the American | Welding Society waukee memb 
By, for the year 1947- 1948. Actively inter- OSBY the st. 
‘JOSE ‘PH MAYER has been elected he Welding S gir eer, 
4 ested in the Welding Soc iety for many Climax Molybdenum | Co., Detroit h the he 
Vice-P resident and Director, Lumen Bear- years, and a member of many other of as Forex 
ing Co., Buffalo, to succeed the late C.H. technical and profession: al groups, Mr. Tron Division of Amerie an 
Bierbaum. He will cont inue to serve Hill has bee n affiliate with A.S. Associ: stion. He Ww ill suce eed | delphi 
General Superintendent, as for the last ginee 1930, ommittees— McELWE ‘an | eompr 
years, and will also direct the te chnical 1 on Steel and A-5 on Corrosion. Div., Vanadium Corporation of 
ROBERT L. ZIEGFELD has been n re- who recently assumed the chairmanship ¢ of 
J. PORTER L. ANGFITT elected Acting Secretary-Treasurer of the Gray Iron Division. Mr. ¢ ‘rosby will: Un 
made Vice-President in Charge of Re fin- Metal Powder Association, New York City. head the division program and 1 papers Brobs 
ing, Pure Oil Co., Chicago. Mr. THE INTERNATIONAL HARVES- group which will organize the technical cased 
joined Pure Oil in 192: 5 at the refinery TER CO., a Sustaining Member of to be sponsored at AFA’s conven- usage 
WwW hich the company operated at M. is this year commemorating its and show in hiladelphia q = 
Marcus Hook, Pa., his first job being as a 100th Anniversary. During the exercises next May 3 
laborer. rose ‘rapidly in the organi- and events in connection with this celee E. G. BAILE Y, Vice-President, Bab- 
zation, serving successively as construc-_ bration the company arranged a most ex- & Wilcox Co., New York, been 
engineer, engineer In tensive exhibition at Soldiers’ Field in elected to be the next national president of 
distillation and process . Chicago during | late October and early American Society of Mecha 
and since until his dent mber. Those who visited the e: shibi- Engineers. 
assistant tot © vice ident for refining Hon were well repaid for the time In CHARLES M AHONEY hasbeenelected g 
THE MIN SNESOT ONT addition to a complete display of the wide v ice-P resident and a Director of the 
PAPER CO. recently completed its new of farming equipment and re lated WwW ‘tam Bingham 
research laboratory at International Falls. available, all of which demon-_ Before joining the Bingham Co. Me | 
Ww ith the new laboratory equipped forthe strated the amazing advances that have Mahoney maintained his own consulting a va 
analysis, testing and development of been made, there we eal other displays _ organization which provided design, ume. py 
present products and new products, and _ featuring steel-making processes and neering and market counsel to metal and a 
a carefully ‘planned and directed arious plant operations through v w hick h allied industries. During the war he was 
search program, it is expected that new the numerous products of the company. Chief Metallurgist. _ Metallurgical 
_ uses for present products and c -hemical by- 7 A member of the Society since 1902, the Superintendent of the B: sic Magnesium, Chai 
products will be found, of A.S.T.M. incorporation, the Com-—  Ine., plant, near Mor. r 
has been a Sustaining Member for mittes 
< ROY A. SHIPL E Y, a of the many years. H. B. Knowlton, Materials D. JESSE J. SHUMAN , long-time Testing | manu 
_ National Fireproofing Corp.., Pittsburgh, and Standards E ngineer ong We Society Engines er of Jones s& Laughlin. Steel Corp, | insure 
was reelected President of the Structural Pittsburgh, and an A.S.T.M. Honorary | tions 
"representative. ’ 
Ch Ly Products Institute. JOSEPH DELBRIDGE fe Member, suffered a stroke during the late | Walte 
BROW N, President, Baltimore Brick Co. a ; ee ormer y anage r _ summer at his cottage in Michigan. Heis | delph 
and W. G: ARDNER LONG, of the Nevo = _s — and ‘Seal Dept., now at his home, 931 Sheridan Ave. , East Vesse 
England Brick Co., Boston, were among -_ tlantic Refining *. » Philadelphia, re- End, Pittsburgh 6, Pa. His two daugh- up at 
the other officers reelected. RAND tired as of October 1, 1947. An outstand- _ ters who are with him advise that he is admit 
RODGERS, Vi ice-President, Alton Brick ing authority in his fie Idand w idely known cheerful and can answer the telephone and | searel 
, St. Louis, is a newly elected member tec De bridge: gets room rina wheel chair. He | 
the Association of Directors. rs. woul to he ‘ar from any | with 
COL L. HAI Sales M. me by mail or by phone appoi 
L, he was for many years Vice-Chairman of Pitteburch, 
ngineer with the Baldwin Locomotive in case members are in Pittsburgh. His qustr 
ommitte e D-2 on P e “tro eum P roducts -’phone m umbe is Montrose 4266. 
Works in San Francisco, has been trans- and Lubricants. His contributions to the 
ferred to the Baldwin plant in Eddy- ‘iety have been many and varied. Another A.S.T.M. Honorary Senta 
stone, Pa., where he is ‘Serving ina similar took an active interest in many A.S.T. M_ % O. LEECH, who spent the summer in Com1 
capacity. projects and the Society owes a great deal Burnt Hills, near Schenec tady, w here and I 
_V.E. LYSAGHT has assumed direction to his. long-time and sustained interest. is working for General Electric Co, | LA 
of the sales of Andrew C. Campbell Div. of He is making his home at 836 Wilde Ave., has returned to F lorida for the winter. He AST 
American Chain & Cable Co., Inc., Bridge- Drexel Hill, Pa., and is devoting his time located at 208 Redington Drive, St. and | 
Conn. , succeeding R. J. Southwell, to _ several hobbies. Pete rsburg Fla. Mr. Te eC was” Locon 
resigned. For several years, Mr. Lysaght HUGH W. FIELD, formerly Assistant in October and annot 
been in charge of engineering and sales Manager of the and Develop- sti Pp cared 1at wit us tate t 
testers, manufactured by ilson Me cha ani- as Manage r of the Departme nt. He has THEODORE _ Ww RKEN NTHIN, appol 
ta eal Instrument Co., an associate company —_ een with the Atlantic Refining Co. since Principal Engineer, Civilian-in-charge of | Assoc 
American Chain Cable Co., Inc. He 1928. and P lasties Section of the | land: 
will continue his duties with Wilson Me- shi) > > >, Bureau of Ships, U. 8. Navy, has been | — JA 
HEPI ENSTALL CO., Pittsburgh, Pa.,_ 1 Speci dS! 
chanical Co. has recently completed its new $400, 000° of the AS 
PRANK B. DIANA, f formerly Secre- research building. Instead of a formal ap. L. We mitie 
tary and Works Manager, The W hipple & opening the Company has invited its Prod Deve 
Choate Co., Bridgeport, Conn. ., is now friends and customers to inspect the re- resigned after serving 3 | that — vo | Ratio 
Vice-President and General Manager, search facilities through the medium of an years. been 
Wagman and § Ltd., Toronto, Ont., illustrated booklet. This C ompany has” T. H. ROGERS has been promoted from Divis 
Canada. membership in A.S.T.M. since 1909, Associate Director to Director of Research, | Amer 


— 

. 

4 

| 


— 


Oil Co. of ana, D ALE W. PATRIC CK formerly Plant Applied Scie Syrac niversity, 
s bee en with the company since 1922, and Met ‘tallurgist Chief Inspec tor, Jones & ‘Svracuse, N. 
been represent: ative of the AST T.M. au 1c ».. has itl 
company me mbership for many years. sonnel of the Colona Division, Pittsburgh ‘hemist_ of the Lone § Star ement 
He has served on many AS S.T.M. technical & Bolt Corp., P ittsburgh. 


committees, notably committee D-2, and Unde r the recent reorganization plan 1 of 

is the C the: Ethyl C orporation Research Labora- 

hobbies and avocations of A.S.T.M. tinues as General M: anager of the Labora- ——-1929 ~while associated with the Texas 


members are many and div ersified, and _torie 8, a position he has held since that Portland C ‘ement Co. and the Inter- 
the staff const: antly comes across some of © office was created in 1945; and JOHN B. - national Cement Corp., and continuing a 


hobbie s which our membe rs ~MACAULEY, E ungineer is now from that year as representative of the 
‘Forexample, MR. JOSEPH BROBSTON, Director of R ational Corp., and of its successor, 


President, Hercules Cement Corp., Phila- RT HEDRIC K,formerChem- the Lone Star Corp. 


delphia, hada interesting display ist at Purdue University, and recently JOSHUA MINER, long-time A.S.- 


ee Chemical Engineer the Calvert T.M. member, re scently retired as View 


comprehensive exhibition the F 
Library of Phil: adelphia which was held Distilling Co., Clarion, Pa., is now Chem- President. of the Atlas Lumnite Cemen 


istry at Fenn College, Cleve- Corp. Affiliated ‘with AST. M. since 


ay ‘commemoration of the 100th Anniversary 

of United States Postage Stamps. Mr land , Ohio, 1912, Mr. Miner for many years had been 7 
Brobston’s exhibit covered so-called ANTHONY L. AL — rly in a member of Committee C-1 on Cement 
cased postage stamps which came into business. for himself, is now Chemical and Committee E-8 on Nomenclature and 
| usage as an emergency during the early 3 Definitions. He plans temporarily to _ 


Engineer, Princeton U niversit -rinceto 
| Civil War period. oins, particularly in  Princet on, 


continue his work on the Administrative 
small denominations, practically went out J 7 


of existenc e, and some one -conce ‘ived and RITZ 8. ROSTLER has as been ap- Committee on Standards. Chemist of 
ist o 


“a patented the idea of using postage stamps » - pointed Director of Research 1and Develop- ELV. CHURCHILL, Chief Chem y 

a g in a small metal case covered with ie ment, Golden Bear Oil Co., Bakersfield, the Aluminum C vompany of Ame rica, New o 

of celluloid to protect them. Calif. He was formerly on the faculty of Kensington, Pa., has been elected 
al | v hea the Unive rsity of De Jaw are, Newark, as officer of Rotary International for the bape 
A.B. KINZEL, C hairman of the Board 
Wounds Mow tesearch Professor of Chemistry, fiscal year 1947-1948. He is a member 
of the Engineering Founc ation, a DON AL D W. HASKINS, ly the Aims and Objects Committee of that 

| has announced initiation of a four-phase previous 

M Ww Div Sh Metal organization. — Mr. Churchill has “served 
of pressure vessels, covering design, anager, Water Iv. eet etal 
fact , WwW as a representative of ALCOA on various 
fabrication, testing, and inspection, this’ anufacturing Co. ne. aterbury, A S.T.M. technical committees for many 
™ study being one of the largest projects ; Conn., is now a Partner in the A. L. ‘ 


sponsored by the W elding Rese are h ( ‘oun- Hardware Co., W olfeboro, N. H. 
— cilof the Foundation in a research — DAT QU ON “PANG, recently Junior MY RON A. SWAYZE, Director of Re- 


search, Lone Star Ceme nt Corp., New | 


cial suppor ort provide -d by interested manu-— S.E ingineer I Dept., Honolulu, Hawaii, is York, has been appointed a Director 
 facturers and use of pre ure vessels, now pursuing ‘graduate studies at John the American Concrete Institute, to suc- 
Chairman of the project’ 's general University, Baltimore, Md. the Roy R. 
mittee, made up of 87 representatives of JOHN C. MOORE has been appointed PAUL MARTIN” CHRISTENSEN, 

i manufacturers and usersof pressurevessels, — Director, ScientificSection, National Paint, xf 


costing $75,000 a year, the principal finan-— Civil E ngineer, Materials T esting | Lab., 


; formerly Chief Engineer, Clark Controller 

insurance companies, educational institu- Varnish Lacquer Assn., Inc., W Co., Cleveland, Ohio, is now Director of 

tions and government representatives, is ington, D. C. He was formerly Super-— Research and Development, F ‘ederal E 

Walter Samans of Sun Oil Co., Phila- intendent, Paint Plant, Sinclair Refining trie Pre Products Co. Newark, N. 
Al central office for the Pressure ‘Ce... Marcus Hook, Pa. WIL ILME [ER J. BALSTER 

Vessel Research Committee has been set GE ORGE F. HERRM ANN, 


up at 30 Church St., New York, w here _ Chemical Metallurgical © Engineer, W. Le 


 filiated with 1 The Don L. Quinn Co., hw 
Chicago, Ill, Technologist. He was 
administrative work is carried on and Maxson Corp., Norwich, Conn., is previously connected with the Researe 
results correlated. Chemical Engineer, Ronson Art Metal and Development Laboratory, 
ANTHONY J. _ZINO, JR., forme rly Works, Inc., Newar k, N. J. Army, Chicago, 
with the Lubri-Zol Corp., was recently AMU EL B. Ww ILDER, Chie his recent trip to France, JOSEPH 
‘Mpointed Assists int, Sales Manager, In- — Chemist of the Mastic Asphalt Corp., | MATTIELLO, V ice-President and Tech- | 
ge Sales Div., Swan-Finch Oil Corp., —_ couth Bend, Ind., is now affiliated with the nical Director of the Hilo Varnish Corp., 
ew York City. “Hej is the present repre- Great Lakes Carbon Corp., South Be nd, ; oe N. Y., and the 1946 A.S.T. M. 


sentative of Swan-Finch Corp. on A.S.T.M 
Committee D-2 on ‘Petroleum Products Sales Engineer, Edgar Marburg awarded 
yee. _ FRANKLIN H. FOWLER, JR., is now 


AW FORD HL H. PRY = Project Engineer, ‘Lessells & Associates, 

Boston, Mass. He was formerly associ- 
“with the Curtiss-W right Corp., 


and Director of Research of the Steam 
Locomotive Research Institute, Inc., has Caldwell, N.J. 


announced change of address of the Insti-  _P.D. BROSSM. AN, of E.L. du | Pont de 


ut | tute to 30 Church St., New York 7, N. Y. Nemours & Co., Inc., 
EDWIN HAL been newly ferred from Arlington, 'N. ke Parkers- 


N, appointed of tha Gas burg, W. Va., ‘has been n appointed | 


tion of his war ac tivities. ‘and 
service. Dr. Mattiello was attending the _ 


Tee hnical International | Congress. 


WM. KINNEY Vice ice- -President 
and also General Manager and Secretary 
of the Portland Cement Association, re- — 
tired on Octobe 1, after” almost. thirty 
years of service with the P.C.A. Actively 
‘interested for many years in the work of 7 
A.S.T.M., Mr. Kinney 
the P.C. Ys membership in the Socie 
since 1919. He has been connected with 


‘he and Los. s Angeles. CHARLES D. SUSANO, formerly with 
en JAMES the Tennessee Eastman Corp., , Clinton 
AST. M. member and member of Com- Engineer Works, Knoxville, Tenn., is now the portland cement industry reap dl 
mittee A-3, and Metallurgist with the Chemist, Carbide & Carbon all of his business life. Shortly after 
for Development & Research Div., Inter- Che micals Corp., Oak Ridge, sgraduation from Lewis Institute as 
national Nickel Co. , New York City, has EV AN W. VAUGH: AN, previously mechanical engineer, he joined the staff 


been named Chairman of the Gray Tron Senior Civil E ngr., Os. Engineer Office, of the Universal Portland Cement Com- — 
Sacramento, Calif., is now Associate Pro- —_ pany in 1907. In 1914 he was appointed a 


Division — Research Committee of | the 


ch, American Foundrymen’ Association, fessor of Structural | E ngineering, ‘ollege ‘Inspecting Engineer and Engineer, In- 
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formation Bureau ¢ of company. Tes Waterproofness of Leather 
:1918 he was elected General Manager and 

Secretary of the Portland Cement As- 

tiation, a position he held until 1931 -proofne SS leathe 

_ when he was also elected Vice-P omnia leather r laboratory of tl the Na ational Bure au 


Association. Standards, subjects the leather to condi- 
tested have been several of the new water. a 


of the 
In connection with Mr. Kinney’s tions which more nearly simulate actua 
i tirement it is of interest to note that the ~~ = pellent materials s whose application to | 


suse th: an former methods. thods that 
rnal Pit a arry in its July issue shoe-uy -u leat! 
journal Pit and Quarry _ have been previously used include hog PI eather generally 


carried an article on the ‘45 Years of slightly reducing rather improv 
urements of the amount of water absorbed, proving | infor 
Service the P.C.A. "This included the water resistance. No material tare | 
photographs of the officers and technical §_ the pres ssure required te force water: a been tested which has shown : any protileg.. turer 
1¢ 5 ‘ e through the leather, and the amount of ‘ 
directors Assoc iation and other waterproofing leather; hower purp 


water passing through th» le ather under a 


position due to the higher stre: 


at 


: Waterproofing agents tested by the Bu. 
‘oo hi have be been found to have little e effect 
in w vaterproofing leather. Among those 


some of these S are ve 
a direct me asure of the waterproofness in and in 
The Bure au waterproofness test has 
that are ordinarily not subjected to high | Catal 
ope rand appliec principally 
EDWARD OPENSHAW, President,Open- —_—~pressures of water or to immersion for 
shaw & Bennett, Ltd., Montreal, Canada any considerable length of time. _ More- to 
(July 8, 1947). Me mber since 1938. re over, certain: ations revealed by -concor ant re: u application, Pitts 
Merton T. Arcuer, Director of I Re- Tests made using ver v soft, thin leathers, entit 
these tests do not agree with ac ‘tual | 
seare ‘National Supply Tor- practice. ‘such as glove leather, show that the re are 
rance, Calif. (October 26 7). A mem- 
ber of A. S.-M. since 1915, Mr. Archer In the 1 new test, leather specimens ens olved the sion 
a pioneer in the development of equip- continuously flexed by a specially ials to stresses 
> » se 
ment or the pe troleum industry. uring machine while cove red with w ater. The exing cause suc materla s to: ‘appear 
Arey time, or the number of cy yeles required relatively waterproof. Tt ‘is 
Ferrous water to penetrate a spe “that absorption or penctration under | Al 
Forgings and Cast Armor; and in 1945, he take as the measure of its wate essure is of much | greater importance i in App 
went to Chunking with the Donald Nelson \ slight ak the t 1ese_applicat ions than penetration by 
mission as a consultant on metallur gical “fle ‘xing, ant 
phases of China’s war effort. He had re- ition of dyes to the _water, h i» since 
= returned from a four-month survey “mitte ed the course of the water to be log. 
of oil field operations in South America. traced, thus revealing the mechanism of 
Ropert B. Lewis, Chief Engineer, water penetration. This is seen to occur Eé 
Olsen Testing Machine Co., Phila~ “through hair follicles at points of st stress 
delphia, Pa. Representative of Olsen Co. Fiftl 
on Committee D-20 on Plastics and several along the minute creases” formed as as the British Plastics Year Book 
of Committee E-1 on Methods of leather i is fle xed, ‘Tae ne 047) edi pe 
Mr. Lewis had been for many large number of comme rcial shoe- _ HE (1947) edition wih 
actively interested d in A. “upper le: been tested by the the Britis astics Year Book i is intended ‘invol 
new “method. ‘These leathers “show, to prov ide a classified guide to the plastics actio 
C 1 Metall 7 general, : a low water resistance. The Following the section devoted | anal, 
North Chicago, IIl., since June, 1947, and average resistance of a large number of to Editoria 
some years Metallurgical. Engineer, approximatel ly cy cles or nsive ‘Tev! ie Ww of I rece ent pate ‘nts, the re is a “Dif 
Beech Aircraft Corp., Wichita, Kan. portion of the book devoted to materials, Chet 
6 rs M I spond to w valking 
ctober 26, 1947). Member since 1942 le ffi inform: ution ‘manufactured products, tion; 
H. G. Eiteper, Asst. to Director of Re- distance | lant. le i. Che 
sase pian ant and equipment hen 
search, Diamond. Alkali Co., Painesville, the leather with large quantities of grease Illus 
Ohio. ’ Representative of Diamond Alkali does not greatly improve the water resist- 4 follows a glossary 0 of proprietary names and m E: 
since 1937, and member of Committee of leather until the amount of grease technical terms. sections are 
exceeds is 50 per cent by weight. L eathers de evoted to lists of consultants de- 
ROFESSOR CHESTER A. HuaGuHes die having grease. “contents i excess of 50 4, rs, and a directory of ‘“Who’s Who” Re 
ddenl he f October 20. — P! 
suddenly on the morning of October 20. _ ins the plastics industry, with other infor 
had recently severed his cent are much more water resistant the 
a with the University of Minnesota, and he and may show resistances exceeding | 10,000 mation on associations and federations direc 


and then a section on technical and general Illus 

data. Copies of the publication can be 

obtained from the publishers, Iliffe & 

Sons Ltd. Dorset, House, Street, that 

‘London, E. 3 England, thirty 


and his family had moved to Lafayette, flexes. leather, however. , is not 


Ind., where he had accepted an appoint-— 
1 ble fc se shoes or garme nits be- 
ment in the Department of Civil Engineer Suita use in shoes 


ing and Engineering Mechanics at Purdue cause of mpermeability to water 


University. He had been a member of “vapor. 


AS.T.M. since 1945. Leather having appreciable: water 


the» 
“resistance at room ter mperature shows shillings. 


less resistance at lower tempera-— 
tures, ‘probably due to increased stiffness 
and cracking of the greases at the reduced | 
temperature. This finding indicates that 
"waterproofing of shoes at at moderate tem- 
peratures may be easier r than a at re duced Graduate En 
a In general, the studies show thi at leather _ precision equipment. Previous experience 
rs higher resistance to pene ‘tration by desired in sales of allied nt. for 


"TECHNICAL WANTED 


grain side. grain layer repres 


A, 
principal water barrier and is Bulletin, ‘916 hace Phil: ade ip, 
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column will in the future ine lude THe GAERTNER Sc WENTIFIC CorP., 1201 introduced ‘to as entirely” 
of new and modified instruments. This’ Wrightwood Ave., Chicago 14, Il. by ven new design of Optical Bench Compar: ator 
information will be based largely on litera~ ay letin 1 10-74, “Gi wertner Dil latation Inte a ht for the rapid inspection of mass-produced 
ture disseminated by apparatus manuf: ferometer” an eis ght- -page booklet de- parts as occur in watch, clock, instrume nt, 
turers and laboratory supply house ss. The ee seribing this instrument for determining radio, electrical, screw products, stamping — 


Notes on Also, twelve-p -page booklet entitle d chanical counter is revers ‘and has a 

| “Carbon and Sulfur Analysis.” Titus- range of 00000 to 99999. A lever is 
a? Gtalogs and Literature: Notes on New iil trates and describes various pieces of provided for adv ancing the counter one . 

Improved Apparatus equipment such as the two-minute carbon digit between exposures. 
determinator, cast metal specimen mol: Witper Prosectror (Mode 1 B) and 
Nore From THE E prtor—In addition ich purifying train, carbon combustion teu ilder Optieal omparator—( ieorge | 
to a listing of catalogs and literature re- liner shield, sulfur de gen Scherr Co., _ Ine. 200 Lafayette St., New 
a eived at A.S.T.M. Headquarters, this” drying tower, ete, 12, N. Y. This projector is being 


purpose of this information in general is to’ high precision coefficient of and simil: ar manufac ture. To guarantee 
post our members and BULLETIN re: thermal expansion of small metallic, maximum speed of operation, the work 
| on developments in the industry and to ceramicy or plastic samples at tempers stage is in natural, namely horizontal 
n , enable them to direct tures up Bulletin also = To guarantee maximum con-— 
the scribes equipment for measuring se tting venience of observation, the large sc reen 
ord Xpansion of dental and other amalgams, in slightly inclined vertical position. 
| and Literature: and illustrates a special dial-and-quartz- Both the screen and the stage are 
y — tube type of dilatometer. Illustrated. each” other, within easy reach 


ScienTI 1c Co., 7 717 Forbes HENRY A. GARDNER LABORATORY, INC., 
Pitt 19, Pa. A page leaflet 4723 Elm St., Bethesda, Mc 1 A six- page 
‘pH—Its Measurement and In- folder describing the new THe Tawinc-: arT E 
dustrial Importance’’ presents in nontech- metric unit and exposure heads to measure = Merer—T Albert In 
nical terms a definition of pH, a discus- reflectance, gloss, and other features of ‘strument Co., Penn St. and Pulaski Ave. 

q 


operator, and unobstructed by 
house or other uni 
Louse OF ¢ t 


sion of its importance to industry and how appearance. Folder — gives variety a Philadelphia 44, Pa. T his Moisture — 
_ pH measurements are made with an elec- —_— applications, plan of appar: itus, operating Meter is a battery operated instrument 
trie meter. Various. commercial mete a procedure, specimens, precision and ac- _ which measures the resistance to the flow — 


Laboratory use also are presented, curacy, ete. Illustrated. of an electric current, this resistance 
HE BALDWIN ‘Locomotive Works, chi unging with the moisture content of the 
Also, “Additional Modern Philadelphia, Pa. ‘Baldwin Sonntag ‘material being tested. The current flow 
in | Appliances” is a supplement to Cat log pact. Machines,’ dese ribes through the meter is amplified by the use 
The supplement presents equipment. impact -machines ine luding of an electronic circuit, and the readings 
and supplies which have been introduced adaptation for evaluating plastics. indicated on a scale reading dire 
aty since the publication of the general cat: a= latter had five ranges from 10 to 48 ft- lb. in terms of per cent moisture. The Mois- 
tu log. It contains m: ny appliances de- with a special dial to permit accurate — ture Meter is calibrated by weighing the 5 
signed in the Fisher-E. & A. Developme nt material to be tested, and then measuring 
Laboratories, manufactured in the Fisher- its electrical resistance. The instrument 
‘Shops. 76 pages. Illustrated. Instr is readied for means of one 
Burret Tecunican Surety Co., 1942 adjustment, which suffices for 
* Fifth 19,. Pa. A . Du Recorvomatic Titer \TOR—Pre- several hours of operation. Tests are 
“page leaflet deseribing "the Larrabee cision Scientific Co., 228 N. La Salle St. “made by pushing the points of the probe 
a ‘Titrator, an instrument for the electro-— ~ Chicago 1, Tih ~ What is indicated as the ‘into the materi: al, or holding the points > 
| metric detection of end points in titrations: first dual automatic recording device for ag ainst a surface with a steady pressure. — 
d involving oxidation and reduction plotting automatic titration curves hs No dangerous voltages are employed any- 
cs actions. Of special interest to el Just been announced by Precision Scie where in the instrument. — By making 
ad -analysists. Illustr: ited.  tifie Co. The device provides a perma- suit: able calibrations, the instrument 
Cats No. 247, “Laboratory nent and -~complete record of titration used for determining the per cent mois- 
"pee. Describes Curves, easily reproducible and | in a rariety of materials. A com- 
“Difco” Culture Me and Re: ugents; as superior to the curves obtained manu- parison made between the Meter a 
ls, Chemicals for Steel Analysis by Combus- | ally. It eliminates all work on part -_ readings for paper, and oven test results a 
is, | ton; “Bs aker r’s Analyzed” C.P. Reagent - oper: ator, except that of preparing solu- for the same material showed a maximum 7 
Chemicals; Ga Reager nts. tions and loading the feed unit. hile difference of 1 per cent in the range from a 
q | _llustrated. sample is being titrated, a second 7 to 25 per cent moisture. The repro- 
Rochester 4, sample may be prepared for analysis. ducibility of the Moisture Meter results 
re Y. An eight- page bookle t entitled The “Precision”-Dow Dual Recordo- compares favorably with that of oven 


‘matic Titrator is recommended for routine 


testing, which is known to have an inherent 
control work, as well as experimental 


e- Autopositive _Paper—The 
error of from 1 to 25 per cent. The Mois- 


Big News Plus in Engineering Drawing 


Reproduction.” This new paper brings research in chemics al, industrial, and pe- Meter has been designed for use as an 
| the advantages of photography to your troleum laboratories; for studying new industrial production tool, rather than a 

18, direct process or blueprint equipment. Teactions; ; for determining suitable in- laboratory instrument. Except ‘in cases 
al | Illustrated. -dicators, | ‘for. acidity determinations requiring special calibrs ations, “shipment 


petroleum products according to A.S.T.M. should be 
Method D 664; for Mercaptan deter- weeks. 
minations, among its many potential uses. G-10 L ABORATORY ‘Furn ACE— 
The T itrator is is equally well suited for . Lindberg . Engineering Co., fest 

aqueous and nonaqueous media. It can ; 


be | Also, the 175- page catalog sid price list 
of Eastman Organic Chemicals which 

indicates the tremendous number of these 
that are available. This publication gives 
the name, catalog: number, and price of 
the various chemicals. A copy of the list. 
tan be procured by writing to the Organic 


Hubbard St., Chicago 12, Ill. A new box | 
be used with silve r, antimony, platinum, type laboratory furnace with tempe 
Fe sge glass electrodes, it is reported. os tures up to 3000 F. top heat, and for con-— 

Chemical ‘Sale Division, Roche hester 4 The instrume nt consists of two parts: tinuous operation as high as 2500 F. 
‘XN a reagent-feeding device, and (2) a been developed by Lindberg Engineering 
MANUFACTURING Corp., 10 ree ording potentiometer. = Co. This self-contained unit may also 


East 42nd St., New York 17,N.Y. A Foro-MarKER—Mille ‘turing — be used as a muffle furnace, or with carbon 


twelve-page booklet “Piezo Oil Gaging ‘Division, O. Box 391 1, Detroit for nonoxidizing atmospheres. 


Equipment,”’ Catalog 57 , describes oil Mich. Foto-Marker is a device for Furnace temperatures are regulated b 
gaging steel tape, tank car gaging pole, "printing identifying numbers on photo- an indicating-controlling pyrometer with — 
metal gaging pole, wood gaging pole, cup graphic materials. The photographic iin, electronic circuit. For further informa- 
case thermometer, oil sampling equipment BD or cslaliag pagar is placed over a tion on the G-10 Laboratory Furnace, > 
and special equipment. Illustrated. -in. by 1-in. aperture in the top of request Bulletin No. 


980. 

Harry W. Dretert Co. , 9330 Rosel: own switch is closed which projects 
Detroit 4, Mich. four- page the image of a mechanical counter onto 

leaflet, entitled “Moistmeter” illustrates emulsion. Thus, when the emulsion 

, ad describes the No. 285 Moistmete ris developed, the serial number of the ex- 

3, Illustrates rapid determination of mois- posure appears as white numerals cen- 

ture in sand on floor and of moisture in ‘tered on a dark _ background me asuring 

sand in sand bins., approximately in. by 1 in. The me- 
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Report of Section | ll on Consistency Measurements 
ting Greases. of Technical Committee 


mal 
ating 
a 
This w 
may dd as any handling 
or moveme nt of the grease, such as 
filling of. dispensers or guns, 
through hoses , lines, or since “different 
“fittings, as well as actual 


types 

lubricating bearings or othe her mech- 

— The si scope of AS.T M. Tentative 

Method of Test for ‘Cone Penetra- 

tion of Lubricating ‘ Grease (D 217 
17 T),® contains several pe rtinent 
_ statements “pertaining to wor king 
of greases ai and i is is quoted as follows: 


a 


of the consistency of lubricating greases by 

measurement of the extent of penetra ration : 


of a standard cone. The method is ay 


Eval uating Consistency Stabilit ty of Lubricating 


an 


Gon on Lubricating a 
- Petroleum Products and Lubricants 


Any transferring or ‘other 
of grease subsequent to 
~ manufacture te nds to affect the unworked 
“pene tration by amounts depending on the 
type of the ‘grease it 


As mentioned, pe ne- 
tr: ation tests ay be unreliable 5 
of. 
vary ¢ onsiderably in the d degree to | 


which they undergo consistency 


Strokes Working 


ig. 1.—Penetration (Consistency ) Change 
rith Working in A.S.T.M. Grease Worker, | 


ricating G 


ubrica. 


and Related Physical Tests for L 


ing | Committee 


reas 


e of 


2 


‘upon being w worked. As a 
“result, wo or ‘ked | pene trations are 
_prefe rred, and A AS.T. M. Met hod 
D 217 7-47 Tc for a | 60-stroke 
working of the gree ise sample in the 
standard worker imme diately p prior 

making cone penetr ition tests, 

‘Iti is ger ne erally ‘re cognized, ever, 
+ orking of a gre ase sample 
for strokes” in the AS 
worker does not portray the 

plete story of the consistency sta- 
bility” of the grease. This is illus 
trated by Fig. 1 which s h shows con 
> ‘siste ney- -W orking. urves of four 

typical types of lubrie: iting greases, 


"Greases and B are quite: stab 


Base - 


greases 


“ate change or on. orking 
up to 1000 strokes i in the AS S.T.M. 
worker Grease C softened mark- 
‘up strokes working 
after which became relatively 

1000 stable, vhereas grease D dis 

_ softening upon 
_ tinued working with no indication 


cable to variety of greases ware. it de- Types of f Lubricating Greases. ‘ani 


prodedures for the measuremen ‘ment of 


tions up to 400, the prac ane of 


‘(b) Unworked p penetrati ions are affected 


of factors “whic 


3 “difficult to vontrol. They do not generally 


fee evaluating lubricating greases. 
= 


1 


“Nore 1.— -The unwé orked pe netration 
‘ of a grease may not be a reliable measure 


7 of its consistency in its original state of 
NOTE.—DISCl USSION OF THIS PAPER 
INVITE D, either for publication or for the 
attention of the author. Address all communi- 
_eations to A.S.T.M. Headquarters, 1916 Race 
: St., Philadelphia 3, Pa. Lan Qi 
1 Presented at a meeting of Technical Com- 
mittee G on Lubricating Grease held in Washing- Ke 
ton, D.C., January 17,1947. 
_ 2 Technical Director, Research ab., Quaker 
State Oil Refining Corp., Buffalo, N. 
$1947 Supplement to A 8. T.M. Book of Stand 
ards, Part III-A, p. 1: 
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lication for 
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— 
i stud 
a 3 Bol! 
_ 4 ig. 3 
— 
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= 
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— 
“Figur 
— unt 
\3 | TM. 
Fig. 2.—Motor-Drive Unit with Workers of A.S.T.M Dimensions Modified for 
Mechanical Rather than Hand 
BULLETIN December 1947 | 


Attach Counter to Gear Box 


| De su lied. Table T Is summarizes 
¥ the results. For comparison, Table 


lists unw vorked and worked 
yer? 

strokes) penetration tests on the 

= greases by the standard A. 

M. Method D 217 (resi sults 


hp 1725rpm. 


“Mount 

Motor West: inghouse 

Shoft He ight) 
145K) 


per ft 


on 3" 
a 


wk The motorized \ W orker ow 
cove Assembly laboratory ‘reproducibility than the 
Top surtoce “regula: ar penetration. tests perfor med 
= 
= 


= producibility is is probably due to the 
ig 
- Stee! Plote-weld on Channels ond Stroighten higher temperatures dev eloped 
“Plone Top Flanges of Channels After Welding grease samples during extendes 
— in many of the tests reported, par-_ 
Stud- Two Req’ Stee! - Four Req Crank Disk - Stee!- Two Reg y Ing 


intervals. Two opposing factors are 

on Each Stud. First, long workin induces 


‘Rig. Schematic of Motor-Drive Design to Accommodate Two Workers. z ‘siderably. higher grease temper: ra- 


on Output Shofts “ot Geer Redve Reducer 


3 Boll Bearings - e- igo » 
$ Thick (or Equiv.) tobe 


Courtesy of Foote Mineral Co. tures than the 77 i+ 3 F. specified 
: for penetration testing in Method 
le | Because of ‘the vz aried nature of soda-base grease, 8. D 217. eat This may readily produce 
lubricating greases in their reaction Specification 2-108B Ty pe). softer greases: and correspondingly 
| to extended Ww orking, many labora-— Sample GII-4...No. 3. consistency, higher’ penetration. readings. Sec- 
{. tories have adopted as more Soda-base ‘grease, high- ond, the grease sample must be 
k- | less standard practice worked pene-— as soon as possible after 
ig | ‘tation tests after w rorking up to Fourteen laboratories su working so that there will be no 
ly | 5000 or 10,000 strokes and in some _ results on motorized working of the “‘set- back,” as could be. the case — 
ys | mstances as high as 100, 000 strokes. three reference ‘samples, with work- if a wa sample w were 
n- ag 2 illustrates a motor dri ive” ing up to 10,000 strokes. Several cooled down to 77 F. prior to pene-— 
m | unit together with workers of A.S.- oft the laboratori ‘ies ran repeat tests tration testing. Evidently some of 


1M. dimensions, but modified on different dates so that a total of cooperating laboratories made 


mechanical rather than hand opera- 
TABLE I.—SUMMARY OF RESULTS OF COOPERATIVE 


tion, as commonly for “MOTORIZED WORKING OF REFERENCE GREASE SAMPLES. 


motorized working tests. Figure3 300 1000 | 5000 | 10000 
sa drawing of another design of 


motor drive Ww vhich accommodates 550 
Average penetration, 19 tests........ 325 4 330 338 
In the ther Wi in- Minimum penetration. . P 9 321 319 320 
> § Points o average....... 
longer than the 60 strokes specified +15 Points of average............ 
in Method D 217, Technical Com- GIIL-3 
mittee G on Lubricating Grease of 


mittee D-2 on Petroleum rod-— Minimum penetration...............| 306 


#10 Points of average............ 
general subject. Three > refere #15 Points 100 F 9 94 =. 94 


testing: 


“Average penetration, 19 tests........ = 250 
-ealeium- base grease, (U. S. Army Percentage of Tests Within: | 
9 + §5 Points of average. 
Specification “107 Ty H +10 Points of average. oA 


#15 Points of average........... 


of 


mple GII-3.. (2 consis 


mber 


— 
| 
— 
. 
— 
d 
: a 
— 
— 
| — 
— 
ij 
— 


RESULTS OF COOPERATIVE PENETRATION TESTS—U No 
WORKED AND WORKED PENETRATIONS BY A.S.T.M. METHOD D217, 


development, din 
“motorized w orking of greases for 


Sc MMARY OF U NWORKED PENETRATION Tests longs r tha in stre k 5 ‘is not suff. 


ciently precise or reproducible tg 
be included as: of Metho 
tive tests are accordingly being re. 


ported herein so that the informs} 


oints of sts Within: 
+10 Points of average. 
& Points of Points of average. 


= i 


Average penetration, 34 tests 325 280 


> ve 

Points of average........... 


10 Points of average........... is 

5 Points of average........... Wes care ful and cautious interpretation, 


tests on “greases for intervals of 
sev eral thousand strokes require 


OL ubric ating” gre: ases vary gre atly j in 
TABLE IIL —COOPERATIVE MOTORIZED “WORKER R TESTS—TEMPERATUREERISE AND cons sistenc st: ability or resistance 
TEST TEMPERATURES REPORTED BY COOPERATING LABORATORIES. 


softer ning on Ww working, illus- 


Temperature — trated by Fig. 1, depending largely 
Strokes Strokes _ Strokes upon | the kind and concentri ration of 
EMPERATURE Rise OF GREASE SAMPLE DuRING WoRKING ap, the iscosity the 1 mineral 
1B to 7: 4 Cert un types of greases inherently 


‘3 have e high resistance e to softening) 
5 on extended wor king, whereas other 
Grease Samece Temperatures Penerration Testep AFTER W ORKING ty pes inherently h: ave quite limited | 


to important physic ‘al and pe yerformanee “iis 

to A 
All other tests at77 +3 F.) t Ww een a able or satisfactory 


some provision for cooling the 
grease samples either during or 
after the | motor w vorking intervals, 


working agree w ell wi within the limits 


of test reproducibility. While it might be considered’ at 
would “appear accordingly, with glance that a grease displaying) 
whereas others worked the greases fi adequate prov ision for controlling essentially no consistency change in| 2° 
and then m: ide penetration grease temper: atures” in properly zed w working tests. might be 

tests immediately thereafter with range, the motorized worker the most. “desirable, this sort of up di 
Semper: atures as de veloped. A de- test can be as reproducible | conclusion may in many cases be 

tailed study the cooperative and between laboratories as regular quite incorrect. In. many applies 
test st data indie: ites thi ut inter-labora- "penetration tests ‘according tone it is desirable that the grease 

tory ibility with the m Method D 217. > However, con- soften and a att ain state of neat} 
siderable additional cooperativ etest fluidity the surf: wes actually 


ing lubrie ate In fact act, one of 


one W hich would be ‘undesirable 


e with the and development work would be 
work 
Method D 217 when the necessary before this end could the reasons grease lubrication may 
worked samples — were maintained achieved. In its present state of be preferred over fluid oil may be 


TABLE IV.—COMPARISON OF 60-STROKE WORKED CONSISTENCIES H HAND AND eyelir 
about | 90 penetration re: — ithe 


tended be higher than av "erage i techn 


‘poorer reproducibility of te vd results. “Hand | Motor | Hand | Motor | Hand | Motor | limite 

orked Ww fotor, Worked | Worked | Worked been 


sever: al of ‘the cooper liek: labora a- 


ories ; who supplied compar: ative 
test. data on 60- stroke, wor wked con- 
motor working, as summarized in 


234 
| 

233 239 
| 28 _| the 


— 
December 1941 Dec 


— 

— 
— ‘a 
— 
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— or cor 
— 
— moist 
feedin 
4 4 ; the lu 
faces 
= m 
film | 
of visi 
= 
thous. 
— 
— 
— 
| 
| 
— 
— 
— 


7 

OMPARISON OF MOTOR WORKER TESTS WITH A.S.T.M. PL: ATE 
MODIFIED WORKER PLATE. 


Penetration Readings 


‘the two type workers. It. is: 
interesting ths ut working G II. 


8.T.M. Plate, | Modified Plate | A.8.T.M. Plate, | Modified pl ate 
$i “Holes, } 4in. 325 Holes, 46in.! 51 Holes, % in. |325 Holes, 446 in. r 


orking 


ard ing 51 holes ‘a 
ameter produced somew hat le 
softening of the grease than only 


modified worker havi ing 325 holes 

in a the amount of “test 

that most greases retain body = strokes a modified ita comp: uring the stand: ard 


or consistency y only at points ad- AS.T. M. grease worker, the modi- | worker with the modified unit is” 


) é 
jacent to : surrounding ‘fication consisting of “a wor ker limited, appears with greases 
lubricated moving “ps parts and thus plate containing : approxim: ately 3 325 hav ing good re: sistance to 


act as a seal to exclude « dirt and holes of of rein. diameter instead of down on working, the number and 7 


moisture and to resist leak age. the customary to 55° holes of size of holes in “the worker pl: ite 

On the other hand , the grease‘ }-in. diameter. make no material difference. W ith 


the lubric ‘ation at the bearing s sur- tories 


faces is subjected to very high two of the reference grease 


‘supplies ‘comparativ e data. consistency cha ange e on wi orking 


feeding into and ac tual ally supplying the co -coopel rating labora- greases which are quite suse eptible- 


‘it appears, however, that the num- 


| shear rates and may soften to the | ‘samples, using the stand: ard worker ber and ‘size of holes in the worker . 
of point of supplying essentially fluid the modified worker. Table pl: ite have a significant effect on the 
| film lubrication with a ‘summarizes the test results. irease ‘Tesults | 
of viscous friction. additional —GII- 2, w hic possesses high re- 

7) factor, working “ev en. many sistance to breakdow n on working, 
g MPROVEMENTS IN A.S.T. M. 7 


thousands of strokes in the A.S.T.M.. rave practic: ally identical penetra- 
worker might be the equiv alent of tion test values with both w orker: : 
only few 1 minutes of use in a bear- plates. Grease which has by -produet of the coope rative 
ing or similar close-fitted | mecha- rel: atively poorer resistance to con- test program on motor working was 


nism, since the rates of ‘Shear ‘exerted sistency change on working, dis- _ the acc cumulation experience 


in the AS 8.T.M WO orker are in. plays ays a considerable difference in which indicated a need for i improve- 


order of hundred | 
seconds at. ‘most, while the she: 

rates in an actual bearing may run — 
into many thousand reciprocal 


ure 
onds, Similarly, in serv ice gr 


change on working in "ments in in “of | the AS.T. 


able temper ature variation, heating 


| up during running and cooling off 
| during idle periods. _ Such alten nat- 


= 


‘ing cycles” of heating and cooling 
may hav ve a pronounced ef effect. 
the grease consistency and con- 


sistency change which is not meas-— 
ured or evi aluated motorized 
worker: tests wherein temperature 
fluctuation is in the order of only 
10to30 F. and wherein temperature 
D | cycling is not encountered. In view 


of these consider: ations, many grease iy 


technologists have ‘mentioned that 
| motorized | working tests hav e 
imited significance unless such have 
been carefully correlated w ith. the 
“part ticular application in question. 


GREASE WORKER. WITH 


Certain grease specifications 
Federal Government agencies 
| include aow orking test wherein 
the sampic is_motor “worked for 
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Fig 4 


Courteey Precision Scientific Co. 
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| 
grease w ‘orker as originally y specified 
in Method D217-44T.4 
_pet- -cock or surge tube 
should be incorporated on 
Ww orker cover relieve e pressure 
and to minimize ine lusion of air in 


the grease sample during w Ww orking. 


iat 
worker cover should be 


rec essed to accommodate the worker 


and to leav e the cup full of 
after the wor king 


A. single, , lar ge diameter 
plunger uft and a “heavi ier per- 

forated plate should be incorporated 
to overcome weakness of construc- 

tion as notic ed “particularly 


41946 Book of AS. T. Standar 


By L. 


and to minimize inclusion of air 


The w worker cup should be of 


welded to avoid breakage at the 
er of the base and the walls. 7 


as 


by hand or by a1 a motor drive unit. 


enetration 


Laboratories: 

Air Material Command 
= 


added to the w vorker cov er around — 7 


the plunger to compensate for wear 


or grease leakage 
Heavier threads or a bolted 
closure are desired to. minimize 
crossing or. stripping the threads, 


as sometimes encountered with the 


“Quaker State Oil Refine 
% ing Corp. 
Rock Island Arsenal, 
= U.S Ordnance 


one “piece construction 


Socony- acuum “Oil Co. G. 
of these design improvements ‘Standard Oil Co. (Ind.). | 
incor porated in the new ‘Sean Oil ning | 

specified in Method Swan-F ‘inch il ‘orp... Bryant 
D 217-47 T, , and as ‘shown in 
Fig. 4. The ne »~w worker 


designed so that it may be operated 


is also 


S. Navy Engineering 


rtc t. Station 


ck Greases’ 

and AW 


n 


Bru nstrum = 


Sy 


S.T.M. penetration values obtained on hard greases 


at the of cathe’ tabula 


tion and a code number correspond- 


5 itically dependent on the dimensions of the © a 
-_veale d that the results were cri y depende 4 ing to each laboratory i 


cone tip. ‘significant m measure was found to b be the es-eectional area 

of the cone tip at the surface of the penetrated gre: ase e cake. : 

_ penetration is a conv enient though indirect measure of bs cross-section. 2 


‘It follows that close dimensional tolerances must be employed ‘din the manu-- 
facture of the tips if reproducible results are to be obtained. ue a 


recently 


pleted program California, Imperi ial Oil Co., Ben- 


at the improvement of the cone 


penetration method, thirteen labo- and Dev elopment: Co., and Stand-— 


ratories tested five block 
under conditions as nearly identical 

Each laboratory used 

the A.S.T.M. greens pene- 
a trometer specified in A.S.T.M. 

= Method D 217. The following 

q laboratories cooperated : Quaker 


(Chio)  Socony-Vacuum Oil Co. 


Texas Company, Cities Service 
NOTE. —DISCUSSION OF THIS PAPER Is- 
INVITED, either for publication or for the at- 
J tention of the author. Address all communica-— 
tions to A.S.T.M. Headquarters, 1916 Race St., 
1 Data presented at a meeting of Technical 
Committee G on Lubricating wrease held in 
Washington, D.C., January 17,1947. 
Group Leader and Senior Project Chemist, 
Standard Oil Co. Whit 
ing, In 
pay. Tentative Method of Test for Consistency of 
Grew Petrolatum (D217-44 T), 
- Standards, Part “A, 


-In Table I are listed the penetra- 
values reported by the thirteen 


greases. Penetration numbers using: a 


State Oil ‘Refining Corp., ‘Sinclair 


the ta table under appropriate 

penetration number for each grease, | 
Each result is the rounded average | 

nine “readings, three being taken 

on each of three ‘sides sof a 

carefully prepared cubical specimen. | 


California It will be noted that most of the 


Rock Island Arsenal, Union Oil Co. | sults fall within 3 or 4 point ranges 
that the laboratories r reporting 
higher « or lower results were quite 
consistently ‘high or low Labore. | 
tones Nos. and 13 each sub- ) 


Its. emph 
laboratories using spec imens fr om a dupliea ‘tr om laborator >No. { value 


single block of each of the five block 13 w ere obtained by one operator "seem 
ingle instrument but with sister 


The dep »pth of 


dix Aviation Corp., Research 


—~ 


Oil Co. (Indiana). 


1. of the Tips of the Cones. 
BULLETIN December 


“| | Penett 
Cities Service Oil Co....T. E. DeVilliers | — 
— — 
— 

_ 

— ne 

= 
— appre 
ie _ 


given specimen | at equ: \ pro- 
cross-sectional “areas. The 


results with tip O were less th: an 


TABLE —COOPERATIVE PE NETRATION DA’ DATA 


‘ 
«216 «16 «17:«18 «219 «20 «21422 28 24 


a 


those with tip N because any giv en 


cross-section is about | 0.2 mm. 


Penetration 12 13 14 | 15 16 17 18 is. 20 edly ground down and tested ag: 


found to come to rest in the test 
specimen 1 at the same Cross-Sec- 

—— tional area. In Fig. 2isa series of | 

Laboratory (Original) photomicr ‘ographs, beginning at the 
Toe 9 13 left with a perfect new tip and show- 

in sequence the seven successive 


made and each time the tip was 7 


=. 


grinds of tip 0. The base line com- 
to all of tips shows the de 
= of penetration into. the test. speci-- 


ac ona ids w 
Penetration 17 18 19 20 21 22 23 24 25 26 
1 


} 


3 


were made until 


12 «13 «14 «15 #16 17 18 | 19 20. 


on the "sample surface without 

appreciably penetrating | it. Photo- 
micrographs of the last grinds were 

hot. made because the field of view 
off the -Inicrcscope was too sm: all, 
 Howev er, in F ig. 4 is a sketch show- 
new and one ie old cone tip. These ‘tion n with tl the penetrations actually” ‘ing schematically all of the tip 
tips will be referred to below as tips observed ‘seemed to indicate that shapes. TJ is the dimension from 
| Nand O, respective ely. the: sharpness or contour of the the theoretical apex to the flat end 

Detailed results listed in ' Table point has little effect on the penet ra- of the cone after each grind; rep- 

II show the precision | “ol tainable —_ tion except in so far as it affects the resents the average of three pene- 
with tips N and on any given setting of the penetrometer at the trations on a . single small sample; 
ofeach specimen. . Slight differences start of the test. Since the angles equal: to the sum of 7’ and 
to be noted | betwe een different faces — of tips N and O w ere identical it and is the distance from “apex to ~ 
the cross-section at which the cone 


8 | 5A 9 10 
1212413: 


- ) of a giv en specimen serve only to follows that these. tips came to rest’ 


emphasize the need for averaging > 
values over three adjacent faces. TABLE I.—ACTUAL PENETRATION DATA, LABORATORY 


or seemed significant that tip con 
| 


h sistently gave lower penetration, | by 
penetration units, than 
D 


Sample 


25 


tip N Microscopic examination of 
the tips r revealed that tip. O 
{ been chipped and had an abnormally = 
sharp point, whereas N was 
new tip well within the dime -nsional 
tolerances of Method D 217 


are shown in Fig. 1. Tip N is at Average...) 
& the left, and tip O in the middle. 
The images of tips N andQareshown 
‘superimposed at the right. The d dif- Average....| 
ference i in length of the two tips is | 


= tration ‘units. This striking cor ell 
December 1947 


— 

| te. 

ee: 

| 

| 

| 

7 

| 


sitive Perfect New Tip ‘Le 


Fig. 


‘Fig. 3. —Photomicrographs Showing (Left) Grind of 
«Tipo, and Two Additional Grinds Made to Sharpen, but Not 
Shorten the Ti a 


16.75 = 40.45 the tip is ma... reground to a sharper angle, the new 
14.85 = 40.65 ‘no importance except to the extent angle extending — we ell up along the >) equil 


it affects the original setting of tip. Therefore, no direct. correction. trave 


gat. 


the tip on the sample surface. == can. be made. However, it is pos- "equi 


Laboratory No. 7 7 is one that con- sible” to calculate the area of the 


‘reported low values. By cross-section of the cone at the 


10.7 


o on subsequent actual measur ement th the point of pel netr: ation. ‘This “area 


diameter of the truncated tip used would occur about 0.2 mm. n. too far 


Schematic of Allthe Tip by laboratory No. 7 was 0. in. up on the tip compares to a stand- 


and the cone angle was 27° deg. ard tip. The results of laboratory 
P = average of three peeniens ona — 


This is equivalent to an ‘excessive No. 2 are also in line if corrected by 
T = dimension from apex to 


‘flatend of the cone aftereach grind. truncation of about 10 penetration this amount. is lik likely that the 
C = sum of P and 7, and its distance from apex 


to cross-section penetrating units for the products: tested. results from the remaining labora-— 
correction is added to the pene- could be 
shown in Table III. ~The con-. 4 1e penetrations of 


stancy of the ‘value of c for the this laboratory fall in line with the for block greases if the cone tips ie 


majority as showr > = are periodically measurec 
twelve cone lengths, including ng shov by the corrected are periodically measured for 


lues i in ge formity, lower tolerane eS 0 on 
On the and, laboratory 


‘Proof that: No. 2 reported high values and w "method. 


Fo sample of block might assume that its. tip had ‘not The ‘tip ‘manufacturer was con- 


Py! cone penetrating been truncated the extent re- sulted a as to his ability to. supply 
at a certain cross-sectiona area. 
quired by Method D> 217. Exa am- tips of lower tolerance and the 


ination under the microscope dis- following specifications ere ap 
closed that it had been pen damaged an and | a proved by Technical C ‘ommittee G: 
4 These tolerances were approved and 
in the revised Method D 217-47 T, 1947 Supple- hare 
ment to A.S.T.M. Standards Part III-A, p. 139. Length (after truncation), in.. 0 OL 
revised Method as published in the 1947 Base, in + + 0.002 
and Lubricants are in error in that the re- Diameter of tip, in 015 + 0 003 (0.015 + 0.001 
vised tolerances were not shown on Fig. 4 show- Material Stainless or hard- Hardened steel 
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TRUNCATION ON PENE 


Tp diameter, in 0.016 0.023 | 0.¢ . 0% 035 0.0164 | 0.0164; 0.061 | 0.070 | 0.080, 0. 
| 26.9 |26.0 | 24.0 ‘121.5 | 21.2 | 11.4 
26. 7 26. 23 20. 20.: 20.8 | 10.5 


27 24.0 


40.4 | 40.7 |40.2 | 40.3. 5 5 |40.5 |40.5 | 40.2 |40.2— 

_ 


— 

— Mi 
Cor 
nae 
For 
al 
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Fig. 
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¢ Am. Sc 
0.086 

— latory, 

26.9 {25.8 | 23.7 ‘19.6 119.6 29.2 40.8 {41.9 val 


= Universal | Plas tice Testing Media! 


BGs. G. S. Burr, W. J. Gailus,’J. Silvey, S. Yura, and dA.G. 


@ 


specialized imposed upon this machine, it w cuits to move a 
-quireme nts of the progr: am of necessary to design it t with some 
unusual specifications in 1mind. The A simplified block diagram of the 
search into the mechanical proper p | 


ties of plastics mater ials sponsored load w eighing system shoul d hi ave a . sy stem nis si shown i in Fig. 2, illustrating — 


the manner in which the necessary te 


at the Institute by the Plastics “relative ely high speed « of response, 


Materials Manufacturers Associa- other words, low i inertia; it shoul d flexibility of operation is achiev ed by 


-tion—M.I I. eallec | for a testing be capable of recordin an extra ‘mely feeding the desired signals. 
‘machine smbodyi ing speci: alized wide range of full-scale loads, from a_ either controlling. servo or the 
he large range of few pounds to 20, 000 Ib., and shoul 1 corder. Because the he chi art of the 


“eC 
dastic and plastic properties s of -suifer - negligible defleétion under the corder is mov ing at a const ant rate, 

> time axis on the chart, ‘repre-_ 


pasties mater ials and their sensi- action of the lo load. These Tequire- 
Sel 
ing 


= to time ri rates as | well as to ments were met ith a we ighbar- nts the partic vular r function which 
ric 4 -wire stra in s under the contre ol of the serv 


Thus, load can be re- 
rded against a constant rate of 
travel, and controls. “The principal : desired ‘to me: asure str ain ‘se 


i 


_ he ] bilitv le load | lesi d 
ave good stabi ity reasonable On and so on, in any desires com 
“Rates of crosshe: ad motion, 0.005 to  ‘engths o time. bination. 
In: asmuch as it is very ‘often de- 
‘4 use of a servo-mechanism type of 
Minimum inertia in the weighing and control , operating through electri- moving crosshead as a measure of 
deform: ation, articularly in 
Positive control over crosshead motion = I 
in either direction with fastest po os- 
gible reversal in direction. 
Reversal of load on specimen without 1. ; 
when passing through zero, 
tension and compression continu- 
ously on the same specimen. 
‘Constant rate of load 
(c) Constant rate of strain, 
For possible future considers ution: cone 
= rate of stress. Size sufficient to 


30 in. per min., in contin rously vari- Th hese Tequire ments | dicts rate the 
sired to use use the m movement of 
_ recording mechanism. eal, mech: anical, hydraulic cir- 
wie, 
Sy 

_ with grips capable of applying loads om, 
(a) Constant rate of crosshead mo- | 

_ allow the incorporation of tempera- 


ture-control boxes. ¢ 


Abrief deser iption of the machine 

$4 1) and its controls follows: ay 

iew w of ial re ements: | 


4 


Am. Soc. Testing Mats., Atlantic City, N. J 
June 16-20, 1947. 
h Associate, Plastics Reses arch Labo- 
“ntory, Massachusetts Institute of Technology 
Research Assistant, Plastics Research Labo- 
latory, Massachusetts Institute of Technology 
Cambridge, 
Research Engineer, Serv mechanisms Labo 
latory, Massac husetts Institute of Technology, 
Cam ridge, Mass. 
§Research A Assistant, Pls astics Research Labo- 


tatory, Massachusetts of 

Cambridge, 

late Professor, of Building 
Ugineering and Construction, Director, Plastics 

ch Laboratory, Massachusetts Institute 


tions to A.S T. M. ‘Headquarters, 1 
Philadelphia Pa. 
' Presented at the Fiftieth 
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- Fig. 1. —Universal Plastics Testing Machine. 
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4 pression tests 


n of Testing 

ae Relationship of 

: Hydraulic System, Servo Controls, Weigh- 

System, and Recorder. 

s, the mac was 
signed so as to reduce deflection of 

structural members and 
crossheads to ‘minimum when 


of under full load. 


he body of the 
in Fig. 1 is designed to be light and 
but but sturdy, affording the flexi- 
bility required for the plastics test 
program. ith proper jigs” and 
fixtures it can be used for tension, — 
bending, shear, some 
types of fatigue tests, and high 
velocity | creep or low velocity. im- 


a 


pact. ‘The distance between the 


30,000-Ib. maximum load are 


erossheads is completely variable 
between 6 and 53 in. and the mov- 
able crosshead, driven n by a double- 

ended hydraulically operated pis- 
bas a total up or down travel 
18 in. The basic frame has 


bushings 


= 

chine is supported at three points | 
by a ‘a a welded rectangular “ 
frame made of. 4 by -in. 
frame” itself rests four shock 

mounts secured to the foundation 
with four 1_in, studs. . Because 


height of the “machine exceeds 


picture” 


angles: and channels, The ‘ ‘pie ‘ture straight 


provide the soluticn to the 
problem: of “correct alignment and 
travel of the crossheads, 
The he straightness of the « columns (as 
guaranteed by the manufacturer) 
is within 0.002 in. _in 9 ft. _ The 


“columns are parallel within the 


rectangular grooves i in | the upper a 


4 part. of the columns are ‘prov ided to 


base the mac are - 
: tained i in a shallow pit. This brings 
nor rmal w orking ‘space within 
the machine to a ‘convenient lev el 


the operator. 


“hydraulic es the mov- 
; cable crosshead by means of a 2 
in. . diameter piston rod. Wa The cy 1. 
_ is accurately = scrape- ne-fitted 
_ is secured to the machine | by 
ot 1-in. bolts in such a w vay that 
“or inspection if necessary. 
The upper end of the rod 
is threaded into the low er, or mov-— 
able croschea: ad. the center” of 
the upper surface of this cros shead a 
3-in. 12 NC thread is _incorpo- 
hed to provide a means for the at- 
tachment o of rious jigs and 
tures. 


The movable crosshead i is guided 


21- lower ends of the columns are 


fix the upper crosshead at different. 
lev A ting and 


cured to the base of the fenehss 
which also contains the cylinder, 
principal _components of the 
base are two 3-ft. sections of 


it may be disassembled extra strong pipe reinforced 


by several 3 3-in. stiffeners and sand- 


Indicator: 


Attachable to either cros crosshead 
is the load ice, or 
load cell. It consists essentially ¢ of a 
- special w Ww veighbar to which is bonded 
resistance wire strain gage. Axial 


by 4in. diameter pre ecision ‘ground: strains in the bar are measured and, 


cylindrical guide columns. To re re- 

duce friction, and to increase ac- 

‘curacy ey of motion, 7-in. long bronze — 

e as the 
5 


designed to deflect not more than = 


. 0.002 in. under a maximum load of 


000 Ib. This ‘deflection occurs 


only under extreme conditions, that 


when the maximum load is ap- 


plied with the columns in tension 
and the upper crosshead at the up- — 
permost position. The deflections 
under r ordinary conditions are | less. 

Stresses set up in the frame by 

“rela 


= Welded construction is utilized 
_ throughout the machine to achiev e 
n weight with r 
minimum weig 
‘Tigidity, especially in the moving 
and fixed crossheads. We elded ribs 
and box sections give large 
strength-to-w eight ratio to 
in addition to making their 
construction possible from standard | 
ma- 


maximum 


these 


being proportional to the load, are 
calibrated in pounds. ' The first cell 
built 1 was designed for an operating 
range up to 5000 lb. and i is typical in 
- its details of the load cells to be em- 
ployed for other ranges (see Figs. 3 
and 4), It has five e main compo- 
nents: a diaphragm, flange, tube, 
Ww eighbar, and attaching bolt. All 
im? ‘the p parts with the exception | of 

“the -weighbar and diaphragm are 
“made steel. The weighbar 


“Fig. 3. —General View of Load Cell : 
tached to Machine. 


EE 
| 
on: 
| | St 
ing 
sior 
— lock the upper crosshead rigidly to ig 71 
‘the columns permitting po detect thi 
the 
— 
— 
oper 
— 
— “Showing Diaphragm, Flange, Lube, 


= 


‘consists fa cylinder of No. 4140 refinements: to make it suit: ible for 
nickel- alloy s steel (in : ha irdened the present application. The 


and drawn ick point of cells: are — to a 50 tol 


at one end to ma “weigh- 
ing tube” with a mean diameter of 


0. 860 in. and a a wall thickness of. 
0.030 in, end is threaded 


is to be ampli-_ 

fied is the order of 30. 
inches pe per inch. This requires ap 
amplification, and special « to 
| the extr aneous noise 

weighbar i is als that appear in low level” cir- 
a ‘maximum deflection of 0.002 in. cuits. A speci: al rectifier circuit was 
under - the 5000- ‘lb. load. dev to ide output 

‘corresponds to a stress in the weigh- 
ing tube of about 60,000 psi. | 


unbalance alone of the 
dal 
slo 
or compressi ic n). _ bridge, excluding “capacity ffects 
The steel 0. 0625 in, stray hum pic ‘kup. Because the 
thick (designed to take up just 1 


recorder operates on the deflection. 
cent of the axial load throughout 


balance, 
il range of the load cell) is pro-| 


PRECISION 
ATTENUATOR 


that was a true measure of the re- 


y to insure 


chart driv ve to provide ¢ cha 
ranging from 2 to 50 in. per minute. 
The recorder will sweep a full-scale 
deflection in about 1 second, and — 
will faithfully: produce smaller 
deflections: in proportionally les 
width is 10° in. 


By ‘means 8 of controls on n the: 


the pen at or at any 
other conv enient: point jin order to 
“mea loads in either direction. 


sepat arate circuit prov ides a 


sms mall pip, or disturbance, the 
dats 


ove rload circuit ‘operates 


record whenev er t the movement of 
the pulling j aw is s stopped o or sti arted. 
This facilitates the interpretation of re 
a for creep or relan axation studies. 3 

s to 


STEPS 1, 2,5,10, 20, PHASE DISCRIMINATIN 


( 


| OSCILLATOR 
(STABILIZED) 


vided to. prevent nonaxial loading» 
of the weighing tube. Another of 
its impor tant functions i is to prevent: 
torque from being transmitted to. 
the weighing | tube i in attaching © a 


testing grip to the load cell 


“Load and E 


6.— 


precision attenuator was in- 
“cor orporated in the load d amplifier 


sion “Recording Cir- 


‘The bonded wire strain gage is the 
principal element in the load cells 
and i is one of the principal methods | 
of detecting direct. strain and small 
extensions. __ Therefore, the ampli- 

fying circuits Ww were designed pr 
marily to be used with this device, | 
but are adaptable to other types of 

detecting elements ms ry be 

Recessary in the dev elopment of 
adequate « extensometers. 


full-scale range of the recorder 


the following discrete steps: Be 3 


on. the range of the | particular load 
use. In this manner, each 


the lowest value in its range, usu-— 


bration ca can then be considered 
fectiv e over its ; entire 50: 1 range. 


Fi 


over 
The recorder used is a high- speed 


The. cireuit, , shown i in block form 


Northrup 


ee, Bridge principle, witl 


ecially b 


to provide a means of v: arying 


10, 20, and . 50 lb. These values 
are multiplied by a factor depending 7 
rates 
cell eeds to be calibrated only 


by weights, and the cali- 


decided to control 


| AMPLIFIER 


| VARIABLE 


PRESSURE 
ELECTRIC] GEAR 


Diagram of Control System for Constant Rate © 


the machine 


exceeds” 


whenever the load LP 


thus 


The design 

plicated because of the many 

_of operation required, the relatively 
large ranges” through which 

the ‘magnitude of los ad 

were required to be varied, and be- 
cause of the accuracy with which 
the rates of load, crosshead motion, — 
and strain were to be cot trolled. 
To accomplish all objectives, i was 
the mo movable _ 

crosshead means of servo- 
from one mod of opera-_ 


a | 23 

4 

4 

e — 

a 

0 

| 

— 

in 

— 
. 

II hat oscillation output be — 

n spite of line voltage Variations | q 

| 

— 

| 
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4 
| 

— 

4 

— 
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‘Fig. —Detail of Servo: System Showi 
Rack Attached to Movable Crosshead, Ball — 
and Disk, Differential Cage, and Input 


machine. The differe ntial cage ‘is motor is geared to the i input. gear of 
_conne cted through gears and link- the differential. The other gears of 
ages to the pilot valve. direc-— differential are meshed d with the 
tions ¢ of motion are sic that if i same gears as they were in. constant | 
position of the crosshe: ud does not rate of crosshead motion operation, 
correspond to the position indie: ated The connections between the hy. 
bv the input, the hydraulic amplifier -draulic _amplifier, hydraulic pump, 
ace the pump, and the piston, and feedback rack are 
crosshead will move in the proper exactly as they were for constant 
direc ction to reduce “the difference of motion. Consequently, the | 
between required and actual “eross- operation of the sy: stem is as fol- 
head position to zero. Hence, lows: if the output load is different 
produce constant rate of from that ealled for by) the j input at 
motion, it is only necessary to rotate — signal, an error signal enters ampli- “taf 


the i input | gear of the differential at a - fier No. 2, passes to amplifier No. eter 


-Pilished | by drivi ing , the ‘input g gear by trie cont rol motor. This rotation 

Gis 

‘means of a continuously variable- “ch: anges the input to the differential, 

speed ive ¢ of the ball- disk motion of of the pilot valve, 


eet type and a a small constant and hence motion of the main pis 


speed. This i is and results in rotation of the elec. 
ing 


Motor. 
“speed electric motor. Various speed ton. A change of piston position, 


as as possible. 


“ranges ained by means of -howev er, , alters the load applied to 
change ges ars. A pair of m: nagnetic sample, thus changing the out- 


Constant Rate of gw Mo. _ clutehes i is is used to obtain quick re- —_— put of amplifier ) No. 1 until the out- 


—The control system for con- 


versal of motion (see Fi “> | put signal i is equ: ual to the. input sig- 


stant rate of crosshead motion is auxiliary device is located nal, 


shown schema ally in ig. he 


the hydraulic. amplifier which pre- electrical mixing 
_ vents a positional lag which w vould | well as the derivative network is 


other wise Fi When to produce greater stability of 


is controlled by means of a vari iable- ao ad is mov ing at a constant r: rate. the sys stem by introducing some 


displacement hydraulic pump. The Constant Rate of Load.— ive 
used for load control is shown control This enables the 


stroke is controlled by means 
of a hydraulic amplifier consisting 
of e, a control piston to 

control the pump stroke, and feed- 


back linkages to make the control 


-The sys- derivative e or‘ ‘anticipation’ ’ into the 


schematic ally i in Fig. 8. To under- machine to test. materials with a 
stand its operation, let us first “re large range of properties without 
of the « derivative adjusting ‘the constants of the vac- 
connected directly to Consts ant rate of change of load 
No. 3. In this form of control the ‘an be applied to the sample by ro- 
load rather tating the shaft of the linear input 


means of an € eccentric, an . crosshead position. (In Fig. potentiometer at a consté ant rate of 


- driven by a small auxiliary electric | 
_ motor to keep friction between | the 
pilot Vv aly e and slé sleeve a at a minimum. 


8, the circuit from v Vv acuum tube change. 
amplifier No. runs to the load cell. Constant of Strain. — —If the 


Conse uently, the amy ified elec- circuit in Fig. 8 is run from am rplifier 


Oil under pressure e to supply the con-_ trical signal from 


trol piston is provided by a small 
‘gear pump which is driven by the 
same electric motor t hat drive es the | 


variable ‘displacement pump. This 


pump also makes up any leak- 


age that may occur in the v: ariable 7 


displacement pump and the large 
piston of the testing machine. 


proximately. constant by means of 
small all ex ty tie 


the desired input motion is 


3 parted to one side of a ‘mechanical 
other side of the 


ven a rack fast-— 


the input inal oMeTER| | Srive| | MoToOR | 
= 


obtained from a po- 


= 

_tentiometer, , and the VACUUM [vacuum] Conte 
TuB 

difference betwi een AMPLIFIER! |AMPLiFieR| MOTOR 


_larities reve ersed. ‘The 
difference, or error, 
voltage: is amplified 
by a amplifier. No. 
and _amplifier No. 
until it is of sufficient VACUUM 
“power | to operate the 7 ‘AMPLIFIER 


Pinang t ri hs tr ol 7 Fig. 8. —Diagram of Control System for Constant Rate o of 


Thise co rol ‘Load to Constant Rate Strain). 
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1 to the extensometer on the a 
sample and the motion of the ex- 
tensomete r is cony erted into. 
change in voltage (by change in 
resistance ange in inductance, 
. | @e),. the servo ‘controls employ ed 
oa for constant rate of load can be em- 

ployed for constant rate of strain. 


The only differ rence in the operation ~ 
- of the servo controls is that the sig- +g 
comes from an extensometer at- the 
to the s specimen instead of 
nt - the Joad operation — 


t 


are 
Advantages of t these systems of 

control are: once. the transients 
die died out they are. quite accu- 
pete; once salibrated, the settings 
‘| far particular rates do not change; 
forces and pressures controlled 
rectly by the calibrated speed drives 
quite low One minor disad- 


rantage of servi r I 


( 


rvo control systems is 
that because they are actuated by 


= 


an error een input, and the 


é 


acting ae after ran error has as” 
been produced. Hence, when 
sudden input or rate of input signal — 
is applied, a certain amount of time 7 
Is required before the error settles 


again t to. ‘zero. Howev er » this time to a compressive load. After. 

ut interval can be reduced toavalue of specimen is broken, the ends can be 

approximately sec. in the ¢ case of easily released by ‘the same manual 

_ this machine. ~~ control y which was used to secure it 

|) “initially. 

ut Tension- Compression Grips: | _ To insure positive gripping of 

The ver rsatility of a testing ma- sever: al sets of removable hardened 


chine such as described above would 
of little prac tical ve without 
o practica e 
ing a method of applying to. it 
now f: fairly stand: jardized pro- 
p cedures hatha ed in the testing field.- 
Thus came about the dev lopment, 
of a different type of specimen grip 
which is described in detail below. ‘ 
A photograph of the grips is. 
shown in Fig. 9. The grips are of 
the open front type, that is, a speci- 
may be ‘inserted directly from 
side—a very desirable: feature 
J ‘it insures correct alignment of the 
specimens with ease and “rapidity, 
whieh i is ‘especially important when 
4 a large number er of tests have to be 


Zach grip is freely suspended by 


4 


a io means of a speci al yoke in such a 3 
Way th: at the grip on 
Polished 4 

at 


tension testing. The le: arances- 
provided Within the grips allow 


of 10 deg. Although the lower grip, 
in inve erted position and does 
not bear upon the steel sphere wher 

not in use, other spherical surfaces. 


keep it in an ‘anit position until 


“men 


comes 


sion as well as tension up to the 
‘maximum design load, that is 


vided which c 


width of i 
“hess up t 
specime is inserted betw een the 
wedges and clamped manually with 
any reasonable degree of force, | 


tens sion in the specimen. 
-foree can be “loc ked” onto 1 the speci- 
men at any desired level so that the 
specimen may 


fs ace plates are provided with the 
wedges. 
grees of "sharpness ¢ an 
Other than flat sp 
ace ‘ommodated by using s 


The satisfaction of the 


toa minimum by such close packing © 


having the same outside dimensi 


ment of the grips 


align s in 


The authors wish especis 


ertical freedom within a solid angle 


sign ‘a the m: 
Gs Brown of ‘the assachuse tts” 


anisms for “suggestions: 
_Tespec ting the ontrols; J. 


uppor t the | weight of the jaw and 


he slack is taken up by the s 


“bell for ‘assists ance 
ment and assembly of the various — 
re 
compone nts; and A. C. Ruge in the 
develo the weighbar. 


The special feature of hong gr ips. 
in the fact that one , alig ned 
hey may be locked in position er] 
he specimen subj jee ted to compres- 


Tesi 


9 


000 wedges are pro- 
un be opened to ace 
ommodate a specimen \ with a maxi- 
in. and a thick-— 


In operation,.a— 


0 3% in. 


after whieh the continue to 


id tooth depth. 7 

ecimens can 


spec ially 


formed face plates. s 
tion of a 30,000- Ib. rated capt city 
for the g grips s and the inclusion of the 2 
special | features desired resulted in — 
grips w veighing about 60 Ib. each. 
However, the size of the grips is held 


of the compone nt parts ‘that the 
grips actually weigh about 90 per 
cent as much as a solid piece of stee al ' 
ons. 
The ov er- -all height of each grip is 
u in. and i is designed to obtain the 
aximum “capac ity of specimen 
length between the crossheads of 
the testing machine. 
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DISCUSSIO? 

E. M. Repstreaxe. Is the can’t “the differential 
indicated ona dial? voltage which comes out be used to the at correct? 
Mr. (author) 3 control the speed | of the drive motor Mr. —Yes. The amplifier 
T he. load is indicated on a mov ing wa instead of having to feed it through - isa linear constant gain circuit. rl, ; 


paper chart to provide a. the mechanical servo? Srovart.—Then the third 
Mr. DIeTz.- —This could be done, e, question is this: : Also” from the 


dinear constant gain “ampli ifier? Is 


record of every test. 


Crare Minton, but it would require that the hy- diagram, I on the 

What is the frequency of the oscilla -draulic piston be: replaced by an n elec- attenuator was 1 to 50. rst 
tor in the load-measuring circuit? aaa tric motor of the same power er and | Mr. Drerz. ei: ‘hat is ¢ cor rect, va 2 
Mr. Drerz —The oscillator fre- that th the power amplification n of the STovau.— —And you a erro 

queney i is 400 cy reles per second. ‘mechanical servo (which is is approxi- Single | cell for that? syst 
Mr. L. N. ’—One "of mately from 160 to 2 hp. ) be ‘Drerz. —Y es. 

the great virtues of this apparatus is tained by electrical me ans. Mr. —The reason I ask 
the ability to go continuously from of the “existing motor which is. that, you ou use a single 5000-Ib, 

_ compression to tension without hav- drive es the hydraulic pump is impos- : cell, you have a 50 to 1 ratio. As We 
4 ing to reset the grips or vextensom- sible because of undesirable suming that you have eaQ.1 per cent, 
eters in any way. It should there- teristies as a control motor. sensitiv ity, gives you a dy- the 
fore be possible to get “eomplete Having decided that the namic range for th the strain gage of 

_ hysteresis diagrams. There are displacement pump- -hydraulic pis- 50,000 to 1. Now were you able to with 

possible sources of error here that ton combination w ould be the sim- work the strain gages at that dy- sma 
should like to query. First: Is system to use for constant rate range? is quite a large 
there ‘absolutely no backlash ‘fro om of crosshead motion, range. I have never seen them used 
the rack and pinion mechanism to obtain constant rate of load in that wide a range b before. 

to record the motion of the cross- was by means of the two-servo sys- Mr. ‘Drerz.—Yes, we have used 4 
head? Second: hat shape tem that. load cell mostly so far on the veal 
specimen | has been decided upon Mr. J. R. Srovatn. should -100- lb. -range— that is to say, ‘the 
that gives correct readings in “ol like to ask two or ‘three, questions. 50 to 1 range. The cell has been ‘i = 


tension and compression | tests? 7 Did yo you have any trouble when y ou checked a number * times against 
Drerz.—Backlash not used your Tack and gear arrange- dead eights and also has been 
been evident. We were somewhat g ment down to the low speed, which I = checked for the full 5000-Ib. range BAB 
concer ned about this, but perform- think was 0.01 in. pe min.? That i against the Morehouse ring, and 
has has been satisfactory. rather a low speed f for using a rack there has been not mo than 

As for the proper type of speci- gear error in the record. = 
men to for tension Mr. Drerz. does seem ike a Mr. H. M. ‘QUACKENBOS, “ton 


pression, 1, we are still experimenting. rather slow motion butitseemstobe I have three questions about this x 

The specimen will have to be short,- operating well. There is some spring _ remarkable piece of equipment. — en 

evidently, to o avoid buckling. , At the loading to remove backlash, | and 7 One: _ Whereas the electrical system wa 


same time stress concentrations | rack ‘is accurately cut. Asa ow would be ve rery quick to respond, 
around the fillets near the jaws are om matter of fac fact it it has been used at =o w ould: not. the pump be rather s slow? 2 
eds On the 100- lb. range ‘the ‘g 


be avoided and, frankly, , that has speeds as low as 0.003 in. per min. 
not yet been "completely solved. With no detectable error using the maximum strain gage reading is 30 
So far, our Ww work i is very rudimentary same gear differential. It was -microinches per in. A precision of 
‘tes grips were just finished about i: checked against dial gages placed +1 per cent therefore corresponds | 
two weeks ago) but a specimen directly under the crosshead to only 4 microinch. Could not 
length between jaws of about five check the motion of. ‘the dial ¢ gages “a small temperature differential | 
six times the least cross-sectional against | the motion recorded on the within the system cause thermal 
dimension | has seemed satisfactory. chart and there was no appreciable expansion greater than 1 microinch 
work needs to be done on this error. Appreciable”’ needs defini-— ‘and invalidate the precision? 
"problem tion The requirement was that the ‘Three: : How often will recalibra- 
Mr. ‘Lucius -I do » not system should operate with not more tidn be necessary to check the con- 
see why you have to have two servo than 1 per cent error. The m - -stancy of the electric - strain gages 
devices in the circuits where you are tion” the crosshead was is W ithin ‘thus: the constancy of the 
operating, for example, at a -con- this requirement. weighing system? 
stant rate of loading Srovaty.—The second ques- ‘Dierz.- —Ti ‘he is 
Since there are counter tion i is this: Judging from the dia- Vickers ariable Displacement on 
‘an at “the same grams, believe the load indications | Pump, and the total motion of ‘the 
Fa Tinius Olsen ben Testing Machine Philadel made by recording voltage out-— control valv e for full speed in 
Then you \ w ‘ould depend on a direction—full pr pressure in one. di- A 


hia, Pa. 
an Chief, Plastice Development Branch, Army 
Chief, Lab Lab., Picatinny Arsenal, 
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‘other direction—is about 3 in. It 
‘can be changed — from full speed 


forward to to full speed b back ina frac-— 


re also” s true that stray 

very “sealed against: ‘any pickup | in circuit ean 
moisture change | by a heavy coating several times the magnitude of the 


tion of a second. wax, paraffin, or something of that signal. It is kept toa minimum ( 
_ _ There is a very sm: all, ov errun nature, the gages have had a good __ by very c: areful construction. | The ‘ 
which is unavoid: ble, but it is very history of sti ability, residual i isi isolated from the recorder 


¥ small. It i is less than the require- is recognized that stability is _ by means ans of the phase discriminator 
ment of not more than 1 per cent certainly something that must be cire uit. SS ih 

“error which was | for ‘the atched, but we felt that in a P we 
| system. of research equipment it was some-— 
‘The possibility of temperature thing that could be checked a at 

errors has been b borne i inmind. The rather frequent 
system— —the machine itself—is in an Mr MiLton.—W hile there is 
air-conditioned space in which little doubt. that stra iin gages are 
and humidity capable of being employed over the 
tions are kept reasonably constant. to 1 range that. ‘you have accuracy with this cell. We ex- 
‘ We try to “Maintain the A.S.T. -M. used, to take advantage of this range pect probably to hav e three cells: 

standard conditions. The ga gages on requires the measurement of volt- one for low “ranges up to 500-Ib. 

the weighbar are within the heavy _ages to fractions of a microvolt oF simam one or Se Ib. maxi 
enclosing cell and the temperature 


cell. A lighter load cell will be 
_ built, since we have no expectation — 
that w e will be able to go to much 
Jess than 100 lb. with a high degree 


_ balancing to a similar precision. Is 
that not correct? 


within it probably undergoes a very ity of f the machine. 
_ small change. ‘Tf there were marked Drerz.—T That is correct. TT 
temperature changes within the s Sys- Mi.tron.—The difficulties in 


tem, they might easily throw it off designing a recording apparatus: of 
5 

more than 1 per cent. this precision are well know n and 
For the time being, we expect Mr. Dietz and his colleagues: de- 
calibrate frequently against a Mor "serve congratul: ation. ‘The familiat 
house ring or against dead weights method of eliminating the intrusivé e 
until we find out. more> about. voltages (which must be consider-_ 
, stability of the system. ably larger than your ‘precision of | 

The “hi sto str ‘ br } instead of rotating: the pc potentiom- 
1e previous story 0 rain me: asurement) by the use of a rapic eter at a constant rate it were 
ze “gages in other pieces 2s of equipment ‘reversing switch like that t of the 


tated at a variable rate, —_ as one 
4| 2 the Institute has been quite satis- Wenner potentiometer Ww ould 
factory, especially cait-condi- 


you mean that y you can ea a signal 


you. a rate of 
Mr. Drerz. a certain extent 

“you could. For instance, “suppose 
in the rate of load mechanism 


that would “correspond to a a sine 


er The pase ve ave. There is ‘no reason Ww vhy the 


tory I has a history going back over = any detail as to how you took care of 


type of input as well 


perhaps" two years. has been intrusiv es in the gages and a-c. vate input. 
found that w hen gages are amplifier which the block diagram 


onto 


the surface—not just put indicated as the first stage of your 


Duco: or similar Washington.” D 


: 


Am 


ypes of e- apparatus? 
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Symposium on | =m ting Oil 


| 
Introduction to eco id Series 
L. B. Schofie 


e Syr mposium on Insulating Oil 


paper by Mr. is published n this” 
by Subcommittee IV on L iquid issue. two »subjec cts treatment at this 


Insulation of A.S.T. M. Committee D-9 on This second series was prese nnted June ‘session. Two papers for discussion w were = 


Eleetrical Insulating» Materials has been 1947, in conjunction. with the Fiftieth | by specialists on one subject 
planned to be presented in aseriesof meet- * of the Society in Atlantic with the possible advantages ope 


ings sponsored by the committee. rh The ity, N. using oxid: ation: inhibitors in in insulating oil 
, first series was held in Atlantic City on ‘Tt has long been the consensus of the Another paper was delivered to show the 


- October 16, 1946, and the following f fo our Subcommittee IV membership that both = ‘ ‘meaning of oil power factor data and | 
papers were producers and consumers of electrical in- rated aging tests in judging stability 


i> oo ~ sulating oil are ‘especially y interested in ‘any of an insulating oil. The fourth paper 
Steam-Emulsion Number as an Index of Trans-— pape re ; 


former Oil Serviceability—-M. D. Baker. - ‘means of improving the life of insulating ferred to the more practical application of | 
The Interfacial Tension Test and Its Signifi- — 


cance in Appraising Performance of an Insu- ine ele ctrical ‘apparatus and the « dev elop- er factor tests along with other obser 
lating OI—G. W. Gerell. ment of i improv ved test procedures that w il) vations as potential tools of thetransformer 


_ Application of the Interfacial Tension Test in 
Grading Transformers Relative to Service-— allow accurate appraisal of a new oil or an “maintenance _ engineer 1 in 


on Statistical Analysis ength T to “oil, in serv with Tefere to its con- rch for re methods of judging 
Two A.S.T.M. Oil Dielectric Strengt 1 Test inu rviceabilitv. wa 


The papers by Messrs. Baker, Gerell, bring together oil producers, ‘apparatus prehensive treatments of "these very live 
aan Walsh were printed the May manufacturers, utility engineers, expo- present “somewhat controversial 
AST M ETIN, pages 90 to The nents of f special 1 research and others to LO 4 iF 


Materials Er ngineer, Co., Il.; Chairman of Sy mposium Subcommittee IV Committee D- 


ture, and at mospheric oxygen 
long periods of time, and hence de- 
terioration occurs. Thus, the | 
lating property of the oil (dielectric 
Strength) decreases bec: vuse of 
a Increased | oil life has been attained by the addition of an an appropriate | in- ture: and other “suspended matter. — 
to a a suitably refined stock. Numerous data from laboratory a and here is accumulation of oxidation 
full-scale tests are presented which demonstrate that greatly improv ed sta-_ products suc h as acids which i 

—_ can thus be achieved without the impairment of of other cinco a emulsification of w water in the 
essential for use in transformers. oil, sludges which impede adequate 


and peroxides which are detrimental 
the strength of the fabric insula- 
HE. core and coils: 
= of many pes of substation and dis- 


4 tribution t transformers are immersed 


a petroleum oil which prov dea pointe to of and 
electrical insulation and carries heat — explosion, and low v volatility to re- 


: ‘The factors which lead to he ‘deterioration of transformer oils in service — 
“are discussed. Numerous accelerated tests for measuring the stability “Ss 
‘such oils are considered together w with criteria of evaluation. One procedure 


Cr. developed by the authors is described in detail, 


transfer by convection, pour tion on 1 the w Ww vindings. Clearly, | 


point: to av solidification then, the prevention or | 


ords of a large utility” come 


indicate that the oil in 1 unprotected 
‘The requirements of a transformer 1 refi 
a equirements of a transilorme ion and re ning te) the proper Ol transformers. requires renewing on 


oil include good dielectric proper-— to meet these specifications — the av er: er ry 5. 6 
— low 1 viscosity to facilitate h heat 2 is not too difficult, but maintaining © 


away from arm elements. duce evaporation | losses. The selec- 


_NOTE.—DISCUSSION OF THIS 1e desirable properties in service is 


to over reome ‘the 


_ INVITED, either for publication or for the atten- sO b 
3, Race Transformer ‘oils are subjected. to chaser and by proper design of the 
Dis and respectively, Lubricants VATIOUS env ironmental influer ne es transformer. Inert-g: is blankets” 
Co. such as elevated tempera atures, mois- over the ators to preven 
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sorp- advances in the e petroleum: 


direct contact of oil 
electrical fields’ would seem 


tion of oil oxidation products by 
alumina, _and other devi ices hav 
been ‘used to mitigate the results of | 
oil oxidation. Such arr angements, 


‘make this deve elopmer nt inevitable. or 
The antioxidant added to dielec- 
trie oils should not | impair essential 
"properties, such solubility of 


although more or less « effective, are 
sed in the larger units water in the oil; color; acidity; 

generally used in the larger units water color; acidity 

corrosion; pour and 


while the smi all tr: ansforme Ts remain ‘copper strip. 
‘unprotected. recent survey” (1)? 2 flash points and electrical proper- 
‘indicated that sludging is ay ties, such as die Hectric stre ngth, 

serious s problem it in the older ty ‘pes of -conduetiv ity, and power factor. 


7 the oil without altering the fin: ‘. 
rate: or type of oxidation following 
exhaustion of the ade ditive. Fur- 


thermore, modern : antioxidants are 


metal passiv vators and retard: ants, 
delay the onset of normal oxidation. 


OSE 
realization i in many fields th: at great, 
benefit | can be obtained through in- 
ibiting oxidation by chemic al 


oils and do not require the use of as 
means. Turbine oils containing 


stocks such as. Eng-- 
ants and rust prev entiv es ish Grade ‘ ‘An oils» which are prone 
been ver successful, and. oper= rapid acid form: ation. In addi- 

ating records are now available indi- tion, with appropriately refined b base 

eating: their considerable advan-— ‘oils the oxid ation rate after r the 

tages. "Motor oils containing anti- eventual exhaustion of the inhibitor 

oxidants, | among other er additives, are is comparable. to that of current un- _ 


finding wide acceptance by the pub- inhibited oils. 


products hav re also b beer n greatly im- 
proved. he same ne beneficial pro- 


cedure has not been applied gener- 
oils, , although 


lie; hy draulic oils and many other Excess heat, , resulting from ov er- 


loading or - sludge formation, is detri- 


former. How ever, a properly i in- 
a ally to transformer hibited oil giving little or no sludge 
only should increase’ the life of 
The boldface numbers in parentheses refer to _ ae transformer but also should it- 


the: references appended to this paper. ary, 


ise 


Accelerated Transformer Oil, sUxidation 


ecember 


5 


True inhibitors, in contr rast to 


mental to both the oil and the trans- Te. 


servic e. Time 


effective in moderately refined base 


*F 


self have as great a = life an 


OF TRA PRANS- 


"FORME R 

A eis the dev 
any improved product i is obv tl 
the devi: ising means of ev alu: ating 
ed by varying its 
: pee ler: ited test w as devised whic h 
permits evaluation of inhibited as 


Ilasconventional oils, | 

‘Se erated transformer oil 
la iboratory tests have | been 


posed, , some of which have been re- 


cently reviewed (2, , 3). As ho rt 


coming of most of the tests: is ‘thes 
af 
they ‘are conducted a | xed 
period of time, during v which interval 
‘some oils. oxidize much more than 


others and the extent of oxidation i: 


not usually correspond to the 


degree de terioration found in 


“give a continuous indication. of the 
oxidation rate e of the e oil. ‘Some oils 


ny Apparatus. ul. — 
| 


4 


TABLE I. —PROPERTIES OF TRANS 


FORMER OIL BEFORE AND AFTER 


ADDITION OF AN ANTIOXIDANT 
Base 
Plus 


Bye | 
Additive e 


“Proportion 
8665 7 


vine pes. . |0.0(0) 
iscosity, Saybolt Sec- 
160.4 


Specific gravity, 20/4 


0. 


Flash pola 
Fahr.. 
Color, union. 
Dielectric strength, kv. 
(A.8.T.M. Method 
Mineral acids (A.8.T. M. 
Method D 117)2 ef 
Free and corrosive sulfur 
Method D 


| 606, deg. 


650 mil. absorption 
time, (Shell 
velo ment 
Oxidation) 

tension, 

, dynes per cm 


| 


an point 
Seine the test, while other oi oils, 
particularly inhibited | ones, remain 
unchanged for relatively long” 
periods before oxidation occurs. 
perio 8 before oxida ion occurs 
q W ith many tests, oils of these tw o 
types cannot be differentiated. 
Thus an acceler > mathe 
should continuously measure the 
rate oxidation and should” be 
terminated at a predetermined de- 
gree. of deterioration corresponding 
to that foun 
tions. o Of course no laboratory pro- 
cedure can be relied upon to ) predict — 
urately the life of an oil under the — 


d under service condi- 


al run. Oil temperature is 120 C. 


a 


laboratories | (5) gas at atmos- 

pheric pressure is recy eled by a Sy al 

bellows pump through the heated oil in a 


glass reaction vessel containing metal 


products a condensed in a cold trap 
Ww hile the r remaining water vapor and care 
bon dioxide are removed by adsorbents. 
Since oils are oxidized to a relatively low 
degree, the accumulation of inert gases in 
‘the system is not sufficient to impair the 
ov alidity of oxygen pressure decrease as a 
measurement of the rate of oxidation. “J 
ae oxidation cell containing the oil, 


Fig. 


2, is made of gle ASS and fitted with a “ai 
oxygen inlet tube which disperses the gas 

~upawrd: into fine bubbles, thus providing a 
large gas-oil interface and adequate agita- 
tion. . The oxygen rate is 


“ at 200 ml. per minute, although the rate is 


“not critical as long as it is well above that 
ofabsorption, 


“measuring By stem is as follows: 
the e confining liquid i in the 100-ml. metering 
bulb reaches the upper electrode in 
actuates. a slide toa low- 
pressure oxygen supply. The liquid 
the metering i bulb (ethylene glycol satu- 


electrode i is exposed. The relay and valve 
system. then automatically | connect the 
dispensing bulb to the absorption sy stem. 
A mark is made upon the ‘Totating ¢ chart 
of the chronograph each time the cycle i is. 
‘repeated, thus relating time to oxygen 


100-g. sample of oil is used for each 
Copper, 


ditions of service in a a transformer in the form of polished wire helices (150° 


extrapolation may be pro-- 
_ jected as long as 25 years; however, 
such tests are useful : as a research — 


in determining | 
‘stabilities of. oils. A better 


but expensive cumber- 


some solution is the use of full-seale 


20ve 


“Accelerated 


oxidation rate and is terminated at 


A procedure was devised w rhich measures 


‘fixed degree of deterioration. Factors 


-considered i in developing the test included 


| nature and amount of. cataly st, tem- ‘ 


perature, oxygen concentration, and pres- 
+ of water and insulating varnishes. 
‘The conditions finally ‘selected make the 
test particularly suited for evaluation of 
oxidation-resistant inhibited oils, 
* The a apparatus i is s patterned a after — 
(4) and is similar to that used for the 


evaluation of lubricating oils in these 


rere 


n Absorbed,mi. per lIOOg.Oil 


Volume Owe 


Oxygen Absorbed versus Oxidation Time 7 Inhibi 
ventional Transformer Oils. 


s volume (N.T.P. ) of 


% riod (hours) and as the time required to 


‘sintered thimble at the end of 


conditions. 


“When 


assium 

rated w ith potassium chloride) 
we Soe forced downward until the lower 


responsivi e tests as acidity, corrosive 


- ca. Cu per 100 ¢. 
Iron per 100 O11 


Oxidation Time, hr. 


os em. per 100 g. of oil) anc 


iron (37.5 sq. cm. per 100 g. of 
oil) are taken as cataly st. The reaction _ 
is continued until the sample has ; absorbed 
at least 650 ml. of oxygen, which ot 
sponds to: an acid neutraliza ation number of © 

‘approximately 1. Acidity, s saponification — 
“number, color, and sludge values are deter. 
“mined. The absorption data are plotted 

zen absorbed 
against time (in hours). producibility. 


‘is about 5 5 per cent. 


Test results are reported as induetion 


absorb 650 mi. of oxygen per 100 g. of oil, 
Induction periods, usually observed only 
In oils containing additives, represent the 4 
active life of the anti idant t under the test iw 


COMPARISON OF AN INHIBITED 
OIL WITH UnIn- 

q addition of relatively small 

amounts of a a selected antioxidant to 

a properly prepared base oil does not 
alter the results of any of the usual: 

specification. tests except the oxida- 
stability. A comparison of the 

properties of an inhibited oil before 
and after the addi lition of an anti- 
oxidant is is giv en in Table = 


“4 


sulfur, interfacial tension and 


‘eleetrie strength are not affected. 


However, ‘oxidation stability is in- 
creased several fold. will be 
; noted that the base oil ¥ without anti- 
oxidant 3 classified as g grade Bo 


according to the British Standards 


Inhibited 
Conventional O42 No. 1 
Conventional Oil No. 


4 


ted © n- 
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Institute e sludge test; and that this 


oil, compounded Ww vith antioxidant, 
does not form any sludge under the 
conditions of the B.S.I. test. 
To demonstrate that there is little 
change in the properties of an in- re 

hibited oil during the life of the anti- . — 
‘oxidant, tests were made on three 


oils which had been. subjected 


A Inhibited 

© Conventional Oil No. 


hibited oil h 
of an inhi wit two conven- 

tional oils was made under - the con- 7 wl £ 

ditions of the Shell Dev elopment er 


Accelerated Oxidation Test, samples 
being obtained at various predeter- 
mined degrees of oxid: ation Oxid: a- 
tion time is plotted versus volume of 7 8 


sistivity, 60 


ony gen absorbed for the three oils in 
3. Although the inhibited oil 
absorbs very” little oxygen during 
‘the induction period, the other two 
at once oxidize rapidly. However, 
the absorption rate for the hibited 


oil at the end of the induction period - ay 
is virtually the same as for the unin-— ae | 
acid neutralization number, 
saponification humber r, color, and 

sludge content of the three oils 
given in Table II and Figs. 4 and 
Tt is” notewe orthy that, w hereas 


Oxidation Time, hr 
— —Direct- Current Resistivity versus Oxidation Time for Inhibited and Conves> 


conventional oils increased a means ‘terior- Several of the component parts of a 
rapidly throughout, dev elopment of ation of oils in service during the _transformer—nota ibly cotton ‘insula- 13 
appreciable acidity and saponifiable initial stage of oxidation; howev er, tion on the windings, Spacers, and 

in the inhibited oil was de- after oxidation products a ‘thread used to tie v arious units— 
layed until the end of the reached a limiting concentration | contain cellulose. If the cellulose 
period, with the subsequent rate of indicated by an acid number of — becomes weakened by immersion in 
acid formation closely following that about 0. 25), interfaci tension v: oxidized oil, sudden jarring of the 
the conventional oils. Increase transformer may result in break- 
color and sludge content of all the deterioration. down, To illustrate the w eakeniag 
oils "corresponded closely the Power factor of the influence « on cotton, two oils were 


formation of acids. ioe. oo oils, Fig. 7, show that dielectric subjected to an oxidizing env fron 
Figure 6 is a plot. of “oil-w ater losses do not become objectionably_ ment. A _ conv entional ter 
interfacial tension determined large until oxidation is an ‘acid neutralization 


with a a du Nouy tensiometer using vanced. . Noi increase in pow er f fac- number of 1. 4 mg. KOH ‘per and 
appropriate connections (6) Ap- tor could” be observed during” g the peroxide number of 5.3 milli- 
aa parently the interfacial tension is induction period ¢ of the e inhibited « oil, 7 equiv: alents per liter, whereas an in- 

7 vey sensitive tos sm: ill amounts of although the error in “measurement _ hibited oil aged i in prec isely the same of 


polar oxidation products, since a of the low values was unavoidably manner was: free of acids and per- 


as observed with the two large with the available equipment. oxides. Pieces of -pre-dried cotton 
conv ventional oils after only ml. Direet-current  resistiv ity meas-— "thread were e then immersed the th 


been absorbed (acid -urements Fig. 8 and Table I, oils 100 C. Tensile “strength 
of 0.04 to 0. 05) ; further oxida- indicate that these values decrea ase measurements after 6 days indicated 
" tion resulted in a rapid low ering to- rapidly as oxidation proceeds; how- _ that the thread from the oxidized oil 


approximately 15 dynes per centi- ever, the value | for the inhibited oil ‘dropped an -initis al breaking 


strength of 3400 g. dow n to 1500 g. 


» The ver ery ‘slight oxygen decreases only during the 
absorption of the inhibited oil dur-— ‘induction period. ge - 
ing the induction period gave some Peroxides are one of types wher eas s the e breaking st rength of the 
decrease in interfacial tension which of oxidation pr roducts present in de- thread from the inhibited oil 
did not become marked until the in- teriorated oils. As first reported by creased only to 3200 Similar 
hibitor was s depleted. Thus, (7), peroxi les m: ay ‘react with periments in Ww hich peroxides of 
% justified to use interfacial tension as cellulose to form friable oxycellulose. — known composition were, added to 
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TABLE I. —PROPERTIES OF AN INHIBITED. OIL AND TWO AL OILS AT) OF OXIDATION. 


(A.8S.T.M. | Tension, Oil Factor® D- -c. Resistivity, 


= Color 
Transformer on Number, or Methods Db versus Water, | 60 C., 150 60 C., ohms 
mi. per per perg. percent | em.at25C. | percent 
9. =| =0.0(2) | 5 0.42 
4 #+|  0.0(2) 3.6 «1.61 0 
_@ The a Tan of the fresh inhibited oi! is slightly greater than that of the base oil without inhibitor (0.0 (6) KOH per g.) but this is negli- _ 


ible in comparison with the increases in saponification number which uninhibited oils exhibit } epee even brief oxidation. pe ee eee a 
61946 Book of A.S.T.M. Standards, Part 
M.LT. cell, 100 v. per 62 mils, 


new oil showed similar decreases es cA Y ESTS IN F UL SIZE “metallic catalysts, cotton, arnish, 


tensile strength. RANSFORMERS which is identical to service 
Consideration of the above data recently completed on. conditions. This is of particular 
indicates that the presence of a care- oils in two 5-kva. pole importance when investigating new 


type ‘transformers wired in opposi- dev elopments which have not 


" former oil does not alter the essen- 7 “tion under overload conditions. the extensiv ely used in commercial prac- 


properties of a oil and, top oil temperature being thermo- 
sorption, serves to preserve these throughout the test period of 1 yr. 


ReFERENCFS 
» 
characte for units cont: ained 5 gal. each of fan 


period. 


Report on Results « of to 
inhibited oil and of a conventional 
uninhibited transformer oil with 


_ Utilities Relating to Tests on Trans- 
BLENDING or FROM ARIOUS 
free access of air. At the conclusion 


former Oil in Service, Appendix III, 
Report of Committee D-9 on Elec- 
} Bor aut of the test the conventional oil had i 
attained al n acid number of 5 mg. 


trical Insulating Materials, Proceed-— 
ings, Am. Soc. Testing Mats., Vol. 45, 
~ Attention has been drawn to the 
KOH | per rg. the concurre ent 
f formation of 0. 13 per cent by weight 


op, 302 (1945). 
possibility of. ‘untoward effects: fol- (2 W. G. Horsch, ‘ ‘Oxidation Testing of 
ing the b lending of two or more 
of sludge. On the other hand, the 
acid number of the oil, 


7 - fully selected antioxidant i in a =. 


_ Transformer Oils,” Electrical World, 
. Howe ev er, sev eral experiments (3) A. A. Pollitt “Oxidation Tests for 
Transformer Oils,” /Sournal, Inst. Pe- 


have: shown that blending an in- t. Pe- 
hibited and an uninhibited oil re- ~ troleum, Vol. 32, p. 414 (1946) “ee 
(4) R. W. Deornte, “Oxidation of White 


sults only ste 
sults only in lowering the stability Oils,” ing 


a the more oxidation- resistant com- Ks Chemistry, Vol. 28, p. 26, (1936); 


= red, no true sludge was present. 


o 


— hew oil to a transformer already ‘con- Ww hat lengthy and difficult to. — Tempers atur,” Helv. Chim. Acta. 


taining oxidized oil, owing to. the a duct, offer more convincing ev idence __ Vol 11, p. 377 (1928). by a iz 
ability then labora- (8) Berberich, ‘ ‘Oxidation Inhibitors 


| ponent. In no case is the stability Because of sludge deposition, which Oxidation,” Ibid., p. 863; “Oil Oxi- 

| the mixture less than that of ‘impaired normal cooling, the coil dation,” Ibid., p. 1 342. 

| the uninhibited oil. F urthe ermore, ‘temperature of the unit containing (5) R. G. Larsen and F. A. Armfield, 
13 “Catalysis in the Oxidation of Lubri- 
blending two inh inhibited oils” follow the conventional oil increased from cating “Oil,” Ibid., ol. 35, p. 581 

’ 

= same pattern, that is, the sta- to 111 C. during: the test — - (1983). 
lies somewhere | betw een that Correspc mding temperatures for the H. Zuidema We ers, 
of the compone nts, and n inhibited oil were 96 and 97 C. “Ring Method for Determination of 
i "precipitation nor discoloration wa was Like increases were noted 312 (1911). 
in any of the mixtures. lamination temper ratures. H. Steger, “Uber 

(Care should be taken when adding Tests of this type, a though some- Baumwolle durch Mineraléle bei h 


re ve ol 


4 


“danger precipitation of in- in Insulating Oils,” Electrical World, 


cipient, ‘sludge that may possibly tory methods , Since th the material is 


Vol. 123, No. 7, p. 90; No. 9, p. 86 ~ ; 
= occur. under such cireumstane es. ) evalu ated in “an environment of on (1945). 
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DISCUSSION 


if the use of inhibitors proves to with en: amel_ and, 
economically sound and if all the lar rgely out of ‘the picture. This is 


Should be aspects of the problem, of not the case in ‘a pow er transformer, 


Specifically in how ou the there are a great many, : J G. think the | 
resistiv ity measurement—the worked out in favor of the inhibi- he fet thing we should do, When we 


nique of it. _tors, they should and will be used. say transformers, , is to remember 
second question As: exactly ‘The | big problem is the testing. that we, generalizing. In the 
how did you 1 run your ce ll to get WwW hile we have obts ined some re ‘first: place, transformers are m: ide by 


data on neutralization numbers , for 
example, at various periods of time. 
Inv wor as a 


sults» which resemble Mr. Larsen’s numerous manufacturers ; differ rent 
in being very clear-cut—that i is, the — : processes are used d for processing — 
"transformer t¢ ests check the labora- coils; different amounts of ¢ cop- 
d indy cell, tests—in other cases w e have are ‘exposed, etc. c. So, to 
w ere janihiens a number of eel r running > found just the opposite to be true. ¥ a simple test in a transformer with | 
e joe el you took data by | dis- Since it takes years to make the inhibited oil is no conclusive ont 
oz continuing one of the cells and using _ test i in transformers, it is avery long | — that inhibitors w ill work in 


oil to determine a point. drawn- out problem to vork out transformers generally, 


R. G. Larsen (author). —The As to the amount of copper ex- 
-resistiv ity was measured ith W e hav amined inhibited oil posed, of course, that can \ vary. It 
Northrup test set at 500 that looked very favor able ina test vary in different transformers 
v. d-c. potential. The oil was con- which oxygen is absorbed ver the same manufacturer depending 
tained in a two measuring ‘slowly : at first and then ray rapidly : after on the size, the 
cell built by Mr. Balsbaugh. The rather long induction period. As far as the use of inhibitors in 
general procedure’ is that described same oil” in other |: aboratory is. ‘once rned, as as a 
in AS.T. M. Standard Methods of tests. higher’ temperature: ‘representative of a manufacturer of 
Test for Insulation Resistance of show relativ ely little improv e- electrical equipment, I do not draw 
Electrical Insulating Oils (D 257 over conv entional oil any lines on the use of inhibitors. 
38)? and the volume resistivity ex- Finally, this oil w hen tested in the say if inhibitors | are good for the 
in ohm-cm. units. “transformer was a actually y slightly preservation of transformer oil, we” 
. Inansw er to the second 1 questio inferior to. the conventional oil. should u use them. It isa question 
we made individual runs for each — have not wholly expl: ained this be- more or less of economics, as Mr, — 
point on the curve. he was havi ior but the are indicative Berberich pointed out, and particu 
- terminated either at a given amount larly the economics with respect to— 
of oxygen absorbed or, as in the chosen parapet on the e basis of labora- the typ pe of transformer . For in- : 
of an oil showing an induction tory oxidation tests. stance, it might be good economies 
period, ata given time Our transformers are size to use an inhibitor in a free breath- 
"Mr. G. Horscn. the amount of copper exposed is ing transformer, _very poor 


should like . to ask Mr. Larsen relatively slight Ww onder hether economics to use an inhibitor in 
whether the transformers which Berberich w would suggest that. sealed transformer ‘such as a net-— 


af been running were freely open ought to increase t the amount of w ork transformer with a Ww elded 
‘the : air or closed. “copper exposure > in Ww ‘ay in cover where oxy Oxy rgen is not a serious 
Mr. Larsen.— —We e drilled order to make our tests simulate problem. 

holes in the top of the cover and put More nearly actual commercial field Again, the ighibitos adds cost to 
pipe elbows, so the oil was conditions. the oil and that cost must be 


TT think i in general 1 that time will 

tell y whether inhibitors will have 
place i in the use of transformers, | 
that is certain types of transformers, 
but I do not think we should diss 
count the value of a thermo-syphon 
type of oil filter w which believe 


exposed 1 to the air more than it nor- Mr. Leo J. BERBERICH. be- 
‘mally would be in that particular — lieve that Mr: J. Ge Ford, of our 
transformer. The elb ow was used Sharon Works, can answer that 
there would be no dust falling question better than Iean. I might 
directly in. —, that it would be well to run these 
R. Horscn. —I have been very transformers: both ways to get tests 
much interested in Mr. Larsen’s representative e of what happens i ina 


, because we have been — power transformer as well as in a 


ing on transformer tests for over a - distribution transformer, keeping i im makes: the use of an inhibitor | uw | - 
years. Our transformers the proper ratio of copper to necessary. It might also be argued 
freely open to the air. oil, and the surface conv ersely that, regardless of what a 
As Mr. Berberich has mentioned pone respect to the volume o of oil and type of transformer one may use, 


inh his paper, I too am neutral on this 
of inhibitors. believe | 


1 Test Engineer, Electrical Dei, 


as space in the two cases. In a the inhibitor w will add life. ~ 1 think | 
distribution t type | of transformer the that is also. true. Again, it comes 
copp is essentially y covered 7 dow n to the question of economics — 

Consolidated Edison Co. of New Yo 


copper wire 
— and dev eloped es experience before y 
* 1946 Book of A.S.T. Standards, Part III-— 4 Manager, Physical Section, Insulation Dept., 


B, p. 135. 5 Manager, Manufacturing West | 


Ww estinghouse ‘Electric Corp. East Pittsburgh, 
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can just Ww hat the | facial tension in the For the past six years practical! ally 


best economics wat that you might get a low reading all new oil replac ements in 
Mr. Larsen. agree with what first? I have heard of some that equipment have been of the oxida- 
b said about the "meager that effect. fect. tion inhibited type. Network 
data with regard to the actual Lane ¥ es, some inhibi- transformers located in -sidew: alk 
vantage of a an inhibited oil trans- te do ths at. might : also Vaults are difficult to service and 
forme rs, I should like to ¢ ite one state that the v arnishes picked up 


therefore should contain the best. 

liquid dielectric av ailable. 
terial has been tested. Last week on interfacial tension. So the inter- should not be necessary to remove > 
in Riverside, Calif., at a meeting of faci al tension of an oil i in ac tus al use tr ansformers from these loc: ations ; 
the Pa Pacific Coast Electrical Assn. ean be affected by ‘a great many for the purpose changing» the 
discussion of inhibited transformer things. particular in inhibitor we insulating oil. This. results. in 
oils was held simila ir to this one. “necessary” “maintenance costs 


other case where this: of the transformers have quite an effect 


have in this oil does not affect inter- 


. that meeting a represe ntative of one facial tension—there are some ma- reduces the capacity of the network 

of the utilities described tests that, tor ials, or quite” a few materi: als sy stem. 
been ade in 15-kva. trans- which will, and we would agree with Conv entional ninhibited insul: at- 


“formers. oils were tested and Mr. F Fawcett that interf: faci ial tension | 
cone ‘luded that the ‘inhibited ‘seems to be a muc more sensitive 
oil was definitely s superior they measure of small changes ‘in oil 


i, 

«felt quite justified ‘in its use. than most o of the other conv rention: 

to see what condition the tests. 


ing g oils in transformers of this ty pe 
shay e had to be replaced after ten 
years of | service. P reliminary in- 
-vestigat ions with oxidation inhibited 


iting oils indicates at least 30° 
years of nonsludging life. ex- 


transformers were in, told 


th that the results were very conclusiv e 


data, of ¢ ourse, from the fie Id. 
Selected crudes marks Sa great: 

Mr. C. A. Jounson.$—T should” vance in in the insula ating g oil field. 
to ask Mr r. Larsen w hether he 


been the lack of reliable | tent: for 

following the life expectancy of these 

oils velop 

Laboratory and fiel | experimental Oils. With the dev of a 

has not found some inhibitors which simplified method determining a) 

would lower the interf cl ial tension. work by our company confirms the — the interfacial te lue of = 

4 ‘findings of the authors. interfacial tension value of an 

oil, is no longer a mystery as to 


Do they have any effe et on it 
what i is to inhibited oils 


Mr. E. F Wats. he paper q 

favor of inhibited oil.  Agai in, and Larsen _ Presents 

those tests filled electrical equipment should: of the circuits involved. 

former tests simil: ar to the ones I “note. | The addition of antiox ants _ One of the arguments against the _ 7 

described. We do not hav ve the to ating cle of oxidation inhibited oils has 


ow 
Wane 


Narragansett Electric Co., Providene 


oy 


Oxidat idation In shibitors in Electrical Insulating Oi 


it is the purpose of this paper to. mixture of hydrocarbons. It i is 
| WELL n the r reasons for this and to re- so complex. that “some v ery 


hibited oils | in all gy Muc h atk. has. been 
tus. Specifically, the complex: na- expended _ in determining the com-— 
ture of petroleum oils, the influence position of petr: dleum fractions. The 
of refining on properties, and the outstanding work i in this direc 
-mechanisms of oxidation and oxida- tion is is that undertaken by the 
hibitors in insulating oils, however, tion inhibition are discussed briefly. American roleum Institute at 
has not been extensive so far, despite This i is ed with some labora- the National Bureau of Standards 
t 


we ell that Ww amounts 
of certain compounds, callec in- 
hibitors or or antioxidants, ‘are added 


aE the oil, the formation | of f these ; 
products is retarde ad. The use of in- 


the fact that they a are W idely used i in tory” test results on representativ (1). he work was started in 
typical Oklahoma (mid-con- 


_ almost all other petroleum products. 
-tinent) crude oil . Bya a careful 


THIS PAPER IS" tillation, the er rude oil was separated 


“inhibited oils, and a discussion of 
some practical considerations per- 


INVITED, either for or for the atten- into the fractions shown in Fig. 
tion of the author. Address all communications _ Compuex NATURE OF PETROLEUM — ; 


to A.S.T.M. Headquarters, 1916 Race Phila- 


The last fraction, called the “resid- 


Hyproc: ARBONS 


esearch Laboratories, Pe leum The boldface numbers in parentheses refer 


Pittab yurgh, Pa. 


m is an 
= we 


a to the references appended to this paper, 
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tion. Only the carbon-to- hydrogen _ soda, and finally filtering it through 
1.—Fractions from South Ponca Field ratios, the average molecular activ ated d clay. T ‘he n newer solvent-— 


Crude Oil Under Investigationin American ‘eights, 
Petroleum Institute Project No. 
(Rossini) 


refining methods have also been em- 
formulas have been n determined. ed but not with so much suc- 
sides p pure hydrocarbons, all crude” cess. Of the n many avail: ible e selec. 


and the general molecular 


“4 oils” contain minor proportions of tiv e solvents, sulfur dioxide ap appears 
pounds having sulfur, ‘nitrogen, to be the most promising i 
Pounds SULUT, pe th ost prom n the re- 


fining transformer r oils. The 
properties of of the finished oil | depend 
“the refining | process. not only on the degree of refining, 
The foregoing discussion indi- but also on the nature of the 
‘cates the complexit: of the problem In general, re fining remov 
prone “fraction and cable: y = 
of studyi ing the reactions which in- _ first of all, the compounds contain. 


from either the lubricating oil dis- lati If 
7 
—tillate or the residuum fractions. —sulatin ing oils: may enter’ in ing sul fur, oxygen, nitrogen, and 
oxygen and other deter iorating in- those containing olefinic ‘double 
bonds. As the s severity of the re 


to study of inhibitors, since the fining treatment is increased the 
aromatic compounds are remov ved 


varies and usually depends on the in amounts. Finally, 


and oxygen in their molecular make- 


uum’ isa heav y cylinder | stock 
up which are largely rem remev ed by 


on base ) erude- 
oils because the latter have certain | 
des sirable p properties, pi articularly low 

points. Cable oils have been 


STRUCTURE 


made all of the three main HHHH HHA 
types of crude oils, although most of 
of each of the three major types of ¥ 


XYLENE. 


tion is illustrated by the first. three 


structures giv ren in Fi ig. This 
HH 


fraction richest i in the paraffinic 


H—-C-C-C-C=Cc 


ight” 


mediate. The last type listed in -—Typical Hydrocarbons in Gasoline Fractions 


Fig. 2, namely, the olefinic type, 


after very severe treatment, 0 


evidence, however, that it exists in _ nature of the oil to which it is added. 
the higher | boiling fractions, proba- There is, however, considerable n: aphthenes (and the parang 
bly as side chains in some of the evidence that the hy drocarbons in any are present) remain. This 
structures. This type is the moderately refined insulating gives a very brief and much simpli 
‘to parafinic type it = “used in this country consist fied picture of the functions of 


and third ty pes listed in Fie. origin ere 
The ‘latter are readily attacked by | 


2. The paraffins are largely absent highly "refined and usually derived ig 


‘such reagents oxy gen and mineral in the higher except paraffin-base crude oils. 
= acids. that in certain crude oils, especially design: and th the low 
higher be boiling fractions ar are. In paraffinic (Pennsylv ania) crude | atures: of operation: of. the 

far more complex ‘and the complex- oils, they are present as waxes which early transformers enabled "these | 

inereases with the boiling point. ed by modern methods of © to give a good account | of them- 1S am 


> 


properties of the indiv idual  selve res. ‘The higher temperatures in 


most common method of re- readily forr m acids in service. The 
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refined oil can bei mi 


such : as oT his 
vides ‘method for remedyin ga 
deficiency in araffinic oils, s, although 
not entirely satisfac tory one. 


Ww 


‘of. in a in- 


sulating oil should not bi be carried to 
point w vhere all atic hydro- 
-earbons are remov ed, whether the 


oil be for mer, cable, oF 


the ‘aly impor- 
deteriorating influence, is 

hydrocarbons, as found in petro- 
hydrocar Ons, aS in pe ro- 


OF 96 % ACID PER GAL. OF 


are bas much more 
3. —Effect of ‘Severity, of Acid | Treatment on Stability of Oil- are basic ally uch 


(Clark). stable to oxid: ation tha an ni :phthenic— 
workers have mi ude a study of the 
ability ane come of the oxidi ation behavior of the various 


these acids in “combination with results are shown in Fig. 3. These lasses of ‘hy Iroearbons 

sses 

water corrode the metal parts of the indicate, for the ‘they found that many of the aro- 
transformer. They are also strongly nag hthenic oil investigated , that a 


- matie compounds possessed the abil- 
absorbed by cellulose which results _ bout 96 per c i 
ave pounds of 96 cent sul- ity, of self-inhibition or autoreta ard: 


vin a marked increase of the pow -furie acid | per gallon of oil results in 
tion. This re ‘tardation occurs on 
factor of the cellulosic insulation maximum , stability. was also 
ner. after some oxidation has taken 
used in the transformer. The actual 
Place, indicating the formation = 


F ttack and ev entual | struction of , st 
attack and de tent contains a substantial enolic type of inhibitor. In addi- 
tion to the possibility of self-inhibi-- 


‘cellulose i is pr obal sly not entirely due ae tion of ar aromatic. hydroe arbons \ Ww hich ig. 
to acids, but to their forerunners, are not usually found in paraffinic 
tl This be- tion, petroleum oils are believed 
namely, the p roxides. is be —erudes. «aaa inhibitors of 
havior “Of | highly refined oils stimu-_ It is ‘ed that stability of oil Ov errefining. ‘the 
lated many inv vestigations which had in impregnated paper cables and oil ae the 
for their ) purpose the determination capacitors is is primarily rel: ated to but also the snhibitors 
‘of oil and the stability, “gaseous electric dis- T ‘he fact, that the most effective 
optimum degree of refinin x. All of char . he ‘ 
g rge, and that. oxidation stability “synthetic: are 


| 


work, , done in number of is a secondary requirement. It has 


places, led to the choice of a naph- been shown by the author and of aromatic hy drocarbe 
thenie erude- oil and to the con-— others ut oils containing sub- ‘SMe support to this view. 


dlusion that highly refined oils stantial & 


readily form acids and lightly hydrocarbons produce very little strongly de pende nt on 
fined” oils readily form sludge. gas when subjected to electric dis- natural than on hy di 


moderately ‘refined naphthene-base charge. This work showed, further- carbon ty pes. 


oil was found to be the best “Ge 


he 
Similarly, for cable and capacitor 
naphthenic oils are also desirable 
from the standpoint of 
stability. Clark. and Raab (3) in- 
Vestigated the effect of degree of ree 
fining on the performanc e of ‘experi- on 
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VECHANISM IN 


Hyprocarson Ons 


Because of the 
petroleum hy drocarbons, the oxida- 


complex. Studies of te 
of simple hy drocarbons | by kinetic 
. lee have, however, resulted in 


considerable | elucidation of some of a he course of reaction can vary fr om 
the | reactions w hich hydrocarbons _ one hydrocarbon typ pe to another. —_ 
It is now generally be- Much m e 
a, lieved that most of the oxidation “necessary before the exact course oe 
reaction of even a simple hydrocar- 
_ bon can be predicted. 


undergo. 

reactions proceed by a chain mecha-— 

nism. chain re: action may 


where an 
-rich or activ: ited “molecule 
and A is a hydrocarb olecule. 
The chain: reaction starts with an 
_ activated "hydrocarbon molecule 
which ci can be either a free radical or 
molecule hich has received 
energy from some external source 
such as ultraviolet “Tight. This 
activated molecule reacts with Oxy- 
gen to f 
complex A. (O2)*. 


he oxygen com- 


complex nature of 


to form an “activated oxy gen 


_ pilex, in turn, reacts with an ordinary | 


molecule ‘to form an 


action can start over again and go on’ 

indefinitely until the “chain is ter- 

minated i in some ‘manner. This is 
discussed further in several recent. 


reviews (6, 7) of the mechanism of | 


oxidation of liquid hydrocarbons. _ 
__ A purely hypothetical illustration 
of the various Stages of oxidation 
through which a simple naphthenic — 
namely cyclohexane, 
“may go is shown in ‘Fig. 4. First, 

the: oxygen complex or 
formed, then the hydroxy 1 or 
cohol derivative e, next, the aldehy 

derivative 


in which the ring 
severed, and, finally, the acid stage 
is reached. _ This indicates only one e alcohols or aldehy des were found, _ concentrations, it is reasonable to 
a number of ways” in which the but considerable oxygen w ent into” 


reaction may proceed. For example, | 7 


the ring may | be broken in several 
places and the reaction on one end of | E 


hydrocarbon fragment may pro-_ 


faster than on the other end. 


Some more recent evidence (6) 


indicates that the oxidation may not 


roceed through the alcohol 


water is indicated in Fig. 5. T hese 


oxygen. By far the: major portion of 


> 


the peroxic may a key These met can also react. 
ntermediate. This may be illus-_ the. organic acids to form metal 
salts or soaps. These soaps not only 
affect the electrical properties of the 
oil, but those arising from the higher 
molecular weight acids may come 
Ketone — Further 
"tion products out of solution and deposit on varie 
The 
other solid products formed, and | 
normally referred to as s sludge, are 
the result. of secondary poly meriza- 
_ tion and condensation reactions of 
partially | oxidized products. Sludge: 
does not form: in a properly Tefined 
il until some ne considerable attack by 
oxygen taken place. Thus, it 
pa apparent that all of the undesir- 
able products formed in transformer — 
can be directly attributed to 


= oxidation. . Moreover, the impor- 


tance of preve enting or limiting oxi- 


trated as follows: 


ate gee 


© 


© 09 


parts of the transformer 


3 
— 


more work appears to. be 


“tend 


Water is formed in_sev several of the 
oxidation stages shown in Fig. A 
That a relatively: large ‘amount | of 
oxygen: goes into the formation 


fe: In the e: early days s of the p pe stroke: 
industry, it was thought that what- 
ever resistance to oxidation a hydro- 
carbon oil possessed, it was due to 
its inherent stability. This idea 
persisted until the classical work of | 
Moureu and Dufraisse (9) revealed 
the existence of oxidation inhibitors. 
These investigators showed that the — 
in addition of exceedingly small 
amounts of certain _ compounds to 


_ hydrocarbons often altered the 


course of the oxidation to a marked | 
degree. As a result of this impor- 
doje, by Larsen (8), original work, , many substances 
the oxygen balance for an ‘oil been found ‘which | respond to 
1 a cle closed vessel 1 in the presence of inhibitors. Among t these 
ygen are” petroleum oils, vegetable and 
he ‘animal oils, fats, waxes, and r rubber. 
went into the formation of water. little is known of. 


Only a small amount of peroxide _ ‘mechanism of oxidation inhibition — 
was found, but this is to be expected . indicates that the | action 0 of all in- 


ACW . 
PEROXIDE 


the oxygen consumed by the oil 


of. this highly transitory product hibitors depends to some extent on 


which soon passes into more stable 


Ss their own oxidizability. Since in- 
forms of oxygenated products. 


hibitors are effective in very small 


assume t that they must in some way 

interrupt the chain reaction previ- 
ously discussed. Therefore, one | 
2 might picture the alteration of the 

second step in the chain reaction 
upon addit lition of inhibitor B in the: | 


the formation of « esters which are 

reaction products ts between alcohols 

andacids, 

1 a ays 
Certain met Is are alway s in con- 

tact with insulating oils 1 In service. 

Some of the metals, Particularly following g manner: 

‘copper, iron, lead catalyze 


ETIN 


| 
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id 


es to this picture then, , the 
the activated hy- 


ated inhibitor, r, according to Moureu 
and Dufraisse, are supposed to be 
mutually antagonistic: hae 
inhibitor and oxygen regen- 
the inhibitor is not 


and oxyger goes the 
peroxide and several other 
until finally water, acids, and sludge 
are formed. The mechanism just 
described be strictly correct, 
since ce it requires that no inhibitor be 
consumed. While it is known that 
the inhibitor is ev entually consumed. 
, and that the oxidation then proceeds | 
| as if no inhibitor had been added, i. 
| the fact that a small amount of in- 
hibitor retards t. the action for such a 


4 
long time leads one to 


is 


to believe that 

there must be at least an | element of 

in this 1 mec hanism. 


LABORATORY ‘Test Resvt LTS 


Many papers and patents have 
veo in the technical literature 
} of the past twenty years 8 describing 
oils. The more of these 


which h 


= 


PRESSURE DECREASE, 


200 


00 


Absorption Sligh ‘Test at 175 C. No Catalyst (Mahncke). 


pare the effectiv reness of the many 


"TIME, “MIN. 


= 
INHIBITED OIL 


4} — 


*‘Fig. — Oxygen en Absorption by M. Modified Sligh ‘Test at at 120C., Catalyst (Mahncke) 


“erated field-servi ice test in trans 
formers operated under controlled 
conditions. Laboratory tests, how-| 


cond 


ever, are of value as control  . 


face i in aw aya as sto its 
catalytic action. Certain com-_ 


pounds containing phosphorus, sul- 
fur, or chlorine e appear to have this 


property. The re i is ‘still: anothe er 4 and give a a good indication of oil Ibe- 
2 type which is believed to 


Certain aromatic n 


act as a 


‘sludge solvent,” thus increasing 
he solubility ors the oil for sludge. 
itro. compounds sults on only a few typical inhibitors 
are effective in this respect. on some commercially available 
is practically impossible to com- a inhibited oils will be -discussed.* 
Trautman (11). investigated 
compounds described in the litera- number of inhibitors in a 
ture, because the 1 test conditions transformer oil. The tests were car- 
differ w idely. There is no standard out at 120 C. in the presence of 
for ev ating | inhibitors and air and copper. The time required 
the need for one | is apparent. — The . ae form a “fixed and conveniently 
=, 
dev of a will be measurable amount of sludge was 
used as the test criterion. of 
in 


toward oxygen in a rela- 
tively short. time. In view of this 
situation, the laboratory test 


ould be ‘am major. re- Trautman’ s results 
in itself. Horsch ‘Table I. 
10) has found, for example, ths res . 
le, that TABLE 1.—EFFECT OF VARIOUS _ 


py ABLE ON SLUDGE FORMATION 


Inhibitor ‘and Amount Added, 
cent by w ight ah 


Time to Form 
0.1 per cent — 


Sludge, days 


None, oil alone 

Benzyl-p-anisidine, 0.1......... 
-Benzyl-p-anisidine, 0.1 plus 2,6- 

butyl-4- methylphenol, 


2, - tert - butyl - 4- 


Benzy! aniline, 0.3. 


-Trithiophenyl ‘phosphate, 0. 
Trithiophenyl phosphate, 0.3 

plus 2,6-di-tert-butyl-4-| 


Tt will be observed from this tabu- 
that, Telatively amounts 


— to highly refined oils where marked 


effects can be observed _— much 


500 60C 
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a 
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it .e metal sur- _ results can be correlated with the 
leactivation of the metal sur- results ca 
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calls 


discussed The “conv 
oil starts to absorb oxy gen within 
about 1 hr. r. after the start of the B 


bo 
INHIBITED OIL 


absorb an apprec iable amount of 


until about 50 100 hr. | 
after the start of the: test. ‘time 
vy in in the start of ‘oxidation, is 
ea alled the ‘ 


period.” It will also be observed 
from Fi ig. that after: the induction 
period the rate of oxygen nal »sorption 


1 


Fig. 8.— Relationship p of Oxygen Absorption to. Acidity and Sludge F Formation for Inhibited a 
"and Uninhibited Oils. is approximately the same for 
types of oils, is interesting, also, 


abst 
beh 
of f 


to note that the curves in the left 
smaller concentrations. amino a and use. F or exa example, it is a hand part of Fig. 8 8 show that. 


that are e fiective in refin red to volume of oxygen absorbed 
point where they approach a roughly ‘the same for the inhibited 


white oil, but: of the same oil as for uninhibited oil. The 


‘compounds hav e little or no effect Tight hand part of Fig. 8 shows, how- 


kis. in conv ventionally refined | trans- evel the 

has een observed former oils. (10) has shown unit or volume  OXYS en adsorbed 


compound, be nzyl-p-anisidine, ap- difficult matter to find compoun ds ac id number as -funeti ion of the 
‘pee ars to be the most effective of | the 3 


group. The table also shows that a 
combin: ution of two inhibitors is: 
_ more effective than either inhibitor 


alone the same t total concentra- 
tion. 


fore, but is ‘not always found to be highly refined « oils of decidedly less for the oil pla 
the case, British A-30 type can be inhibited to tha an for ‘the uninhibited oil. 


‘ “In certain cases the same com- ‘The foregoing data are > typical al of 


produce a reasonably long life in a 
pound 1 may act to inhibit oxidation the aging beha avior in the presence of the 

in one type of oil and promote oxida-— copper found for six different in- set 


howev er, disadv: rantages hibited oils obtained various 
which should not be ov rerlooked. ‘suppliers, except that the length of 


se are: cost. is 
hese are: (1) their cost the: induction period varied ¢ con- 


siderably higher than that of a con- The sludging chs aracter- 


tion in another ty pe of o of oil . Fi igure 6 6 
shows a striking example, data for 
w hich were obtained by y using a a 
“modified Sligh test described by 
“Davis (12) and: coworkers. De- 
crease in oxygen n absorption, or in 
oxyg oxygen pI pressure with time in 
closed” system at 175 C. “with no The oil industry has made con- hibited oil shown in Fig. 8 is 


ventional transformer oil, cand (2) 
acidity forms at a _ veatignted; “therefore, it cannot 
ia the inhibitor is consumed. A said that the sludge curve for in- 


metal cataly st was used as the test. 4 siderable adv in the last few typical of all of the « oils. But the Tit: 
criterion. «Oil “A ‘isa naphthene- ; years in the direction of finding i in- correlation | betw een. oxygen absorp- in 
base oil havi ing a viscosity index of hibitors that are effective in moder- tion and a acid ‘numbers was ¢i 


ately” refined number of sentially the same for all six of the 


these oils a “now commerci ally inhibited oils as well as three unin-- 

available. The results of oxy gen hibited inv vestigated. 

absorption tests at_ 120 Cc. - in the = ‘These aging tests were repeated i in 


presence of | copper yer for two of these 


and oil B is a paraffin- base 
having a viscosity index of 105, both 
~ being ‘special lubricants and not in- 
tended for insulating applications. 


¥ 
The two oils were aged with and 


E. 


the absence of a copper catalyst on 
{ nek. ithout 0.5 per cent of Neozone = inhibited oils | in comparison with a a the same three oils whose be ehavior . 
‘ 
(phenyl - alpha naphthylamine). regular transformer oil : are show n in with copper has just been described 


- This inhibitor is | quite effective -_ ig. 7. Results for a a composite oil in ec connection with Fig. 7 . There i is 


= 


try. 


oil A, but, surprisingly enough, sample also shown vin Fi ig. 7 will be ample justification fora test witha 


promotes oxidation i in oil B. V ery 
| 


the aring \ was carried out at 100 C. Pes 

in th: -esence of brass, i iron, zine, 

600 


*.uminum. he time scale in 


= 


2 


case, however, was in hundreds 
his behav ior i is ~per haps ab 


normal, but it is not unusual for cer- 

tain inhibitors to show considerable ee 

effect in one+type of oil and little or 

no effect in another type of oil. 

further ‘complicates their e evaluation ‘Fig. 9.— 


nate 
i 
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stood that | some field experience i _s 


being obtained and also some con- 

he | factured, copper is effectively | elimi- trolled tests in _transformers 
ot | nated by cov ering it with varnish or being c carried out in several pl: wes ON 
_ wire enamel. The results of these epresentative inhibited oils. Since 
tests a re given in Fig. 9. _ Tt will be | tests of this ty pe require a long time, ; 


observed that the behavior is quite > results cannot be expected in. the 


al | copper, because in many of the 


smaller transformers now manu- 


For | “commerce is 
most of the electrical manufacturers _ 
must obtain oil from more than one — 


— of oils 


induction period, and the oxygen tests in y vary- arises: an 
absorption is more gi radual. The | ing results depending on: med) the various i inhibitors of unknow n com- 
behavior of inhibited oil B is ty pical | other materials exposed to oil in the _ position from different s sources be 
of five of the inhibited oils investi- transformer, (2) the degree to Ww hich mixed without serious s consequences? a 
six gen is excluded, and (3) the de- 


gated. The sixth « oil, inhibited oil | In order to obtain some information 7 
A, shows low oxygen absorption. in _ gree to which the deterioration prod- _ this question, a composite sample 


ucts are permitted to escape from equi al parts of six differ- 


the ‘early part c of the test, but after 
| about 1400 hr., the oxygen absorp- the transformer. ent inhibited oils and three different 
is | tion increased rapidly until at 1500 as; ~The use of oil- resistant synthe tie uninhibited oils was prepared. The | =. 
br. the oxygen absorption exceeds varnishes in recent years has ‘prac- oxygen absor ption, acidity, I 

| t for the conv entional oil. This” tically eliminated ‘the varnish sh udge were determined in ale 
v- | oil ‘appeared ‘to be somewhat variable.’ The amount of ‘pl “esence of copper at 120 C. on this. 
highly refined than the other in- exposed to the oil , however, is a very omposite sample and the results 
is | hibited oils and perhaps this ex- important \ variable. In the smaller compared | with similar test results ae 
plains its peculiar | -behavi ior. transformers, where ens ameled wire: on the individual oils. hese 
ai ‘Whether an oil of the type of in- , s&s used , copper is practically remov ed sults will not be reported in detail Ales 
of | “hibited oil A. will — better from ‘the picture, but in the larger here, but it can be said that as far ales 


the “conv entional oil” can be transformers, much of the copper is 


settled only by long-time tests in exposed._ Comp: wrison of the data 
transformers. is interesting to in Figs. and 9 indicate that large 
“note that the acid number at the differences can be expected in the 


i 
“point where the curves for these tw« two cases. T ransformers. are also 


as oxygen absorption, length of i in- 
duction period, acid formation 


are concerned, the c composite sample 
had values which approximated the 


averages obtained from tests on the 
individual oils. The results 
oxygen- absorption tests this 
composite sample | are shown in Fig. 
7 in comparison with those for three 
of the used i the blend. 


The he sludging avior. of | “the 


ails cross is. about 1.1 mg. KOH per “operated under varying conditions of 
which introduces a second impor- 

variable in the behavior of the 


(As stated early in this paper, only 
little use has bee made of inhibitors 
| ‘in insulating oils up to, the present — 
time. striking _contrast, in- 


- hibitors have e come into quite | ex- 


oil. If products of oxidation 
cannot escape, it is well known that 
these products. usually _acce rate. 
the deterioration of the oil. Fore 
ample, Hors sch (8) has show n that 
tensive use in various types of the presence of water in the trans- 
oils. and intertial com- former markedly accelerates the rate 
bustion engine fue ‘Is. Some of sludge formation. Thus, it is in- 
| more important factors that have a dicated that test results in one type 
bearing on this question w il now be of transformer will very likely not be 
vite _represe sentative of the behavior of the 
oil in another type of transformer. 
Careful planning, therefore, is neces- 
in making tests in transformers 
to include the more important | vari- 


however, in that more sludge was 
formed than the ave rage of a the 
values for the individual oils. Thus, | 
as far as sludge for mation is ae! 
cerned, the composite sample ap- 
pears to be influenced by the poorer 
quality oils. The same state — 
apply to similar tests made in the , 
absence of copper cataly st. While 
these | laboratory tests. indicate that 
Perhaps the most. ji important uninhibited oils may be somewh: at 
ay factor that has ret: arded gen- ables that are likely to be ¢ encoun- better than the poorest oi! in the 


discussed i in some detail. | 


i of Inh ibited ack 


Terms of Service L ife: 


yractice. When these v 
acceptance of inhibitors in in- tered in e. mixture, confirmation of this de- 
ables are combined w ‘ith v variables in 


sirable by long time tests in trans-— 
formers. Even after tests in trans-— 


sulating oil applic ations is lack of 
field experience. Since the life of — te 
insulating oil is long, ten years or formers confirm this result, 
‘More, e, the evaluation « of inhibited inhibited coils is “not simple patibility tests will probably have 


ensure that compatibility is main- 


the inhibited oils, themselv es, it. is 
evident that a complete evi aluation 


dlls in terms of performance in a_ 


transformer, for r example, requires a ‘The B Behavior of Oil 
time. fact that. it hag so tained and to check | each new ad- 


1 


| been impossible to cor relate very oi il supplier dition to the group of oils. ‘use 
-velops his own inhibitors and their of a single inhibitor which i is effec-_ 
identity is usually a carefullyguarded tive in the ordinary transformer oil 


herefore, only are as now available, from a ‘number of 


transformers has ‘complicated - the 
matter still fu further. it is under- 


differences in the base oils likely to 
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does not appear likely that the _Temov es ition products as 


addition of a small amount of in- they are are” formed. These methods 


_hibitor will appreciably alter” the are all being used with ‘varying de. 
interrupting characteristics” of 


‘grees s of success. 
the oil. it is conceivable, however, 


ou. The last-named method, namely, 
an ink ibitor, “usually, polar use of thermosiphon treaters, 
nature, may “strongly influence the —_will be discussed further because it 
surface ‘proper erties of the colloidally "presents some interesting possibili- 
dispersed ~earbon | for med during: ties. Such treaters containing acti. | 
arcing. change in the surface vated alumina have been described 
properties of the carbon through by ‘Housley (13). Certain activated 
_ adsorption ll: the inhibitor may  ¢lays may also be used as as adsor bents 
influenc the rate = flocculation instead of alumina. Ther principle of 

ng or ‘yemovi ring the oxidation products as 
vertical creepage surfaces. T his is fast as they are formed appears tobe 
cited to illustrate the work that “sound. This type of treater is effec 


suppliers 


niversal Oil for a of A ppli- 
tions: 


N ot so many years ago, a 2 different 
of oil was used in each of the 
Various bord of electrical 


type of oil 
will per form with equal 
in al number of ‘different types of 


“apparatus. _ Therefore, the electrical d d 
industry adopted a so-called “uni-- needs to be done in order to under- tive removing moisture, acids 


oil,” w hich i is now being used stand fully w the use of inhibited and, possibly, the peroxides. As has 
reu oils i involves. ome work related to indicated previously, sludge 
breakers, pos the behavi jor of inhibited oils in cir- does not form in a properly refined 


ings, and some paper ‘capacitors. breakers is under rway inouror- if if the acidity i is kept below 
ganization, but it has not advanced determined levels. The acid value 


to the stage where further ¢ discussion at which sludge first appears varies _ 
is enmuk at this time. _ with the type of of oil and the he degree 

Other. Methods of Improving Oil Per- = in general use, it should be 


formance: 0.3 to 0.6 mg. KOH per 


_ The only important application not 

now satisfied by the present trans- 
former oils is impregnated paper — 
eables, where oils of high viscosities 
are required. The u use of a multi- 
purpose oil has 1 resulted i in consider- 
able savings in \ oil storage : and oil- 
handling equipment. A return to 


Practice a special 


1e COs of oil. It is only with poorly refined 


“4 The cost of inhibited oils i is some- 
Ww shat higher (10 (100° ‘per cent) oils that sludge formation is likely 
to oc occur at v ery low. acid values. : 


that for conv entional oil, not: 
Thus, ‘if sufficient adsor bent is used 


only because of the cost of the added © lent adsorb 

inhibitors, but also because special in the treater to maintain the acidity | 

‘before into refining» “may be 1 ‘required in some below a certain low level for a given 
per iod of time, no sludge ‘should ap- | 


general use, a sufficient amount of cases to obtain optimum inhibitor 
pear. At the end of the period, the | 


spent cla ay or alumina i is either re- 


work must be done to insure that in- response. Thus, from an economic 
hibited oils will not adversely affect "standpoint, the cost of improving 


of the apparatus in which trans-_ performance of oil by the use of placed or or reactivated. The Alumi- 

former oils are now used. inhibitors: should be compared with num ‘Company of America has by 
Since no mention has so far been: other methods of accomplishing a about fifteen years of successful br 
made of cireuit-breaker oils, a brief similar result. Such cost compari-- perience with this type of continuous 
discussion of this application is in sons cannot be ‘made at this time, oil maintenance. it 
order. The oxidation- stability ever, because too little ‘forte “4 The success obtained w ith most of 80 
quirements for circuit-breaker oils tion, reg: arding the performance of these methods indicates that te 
are not as stringent as for trans- inhibited oils is "available: = But it hibited oils wi will receive serious com- d 
former oils because the “operating “4 may be w ell tor review briefly | some. "petition, especially as far as recently 
temperatures, in general, are lower. of these methods. The more manufactured equipment is 
Additional oxidation stability ight iar ones, most: of which apply t cerned. The use of inhibited oils 
not be amiss, howev ever, ‘since there transformers | and n may be classed as ‘relation to other methods of improv- pl 
4 have been a few ¢ cases of corrosion design improv ements, are the fol- ing oil performance m may be briefly ) u 


‘difficulties in circuit breakers. The _lowi ing (1) use of a “conservator ror summarized in the following 


chief products of decomposition in expansion tank which limits the — (1) inhibited oils serve no useful pur- gj 
this application a are carbon and contact w ith the atmosphere, (2) pose in n apparatus which 


gaseous products consisting ‘mainly use of special breathers which limit with: oxygen is completely excluded, 


of _ hydrogen hydrocarbons. the moisture and oxygen intake, (3) such as is the case when nitrogen 


hile the gaseous products | may use of nitrogen. gas: over the oil with breathers or hermetically sealed 
slight explosive hazard, they per- nitrogen breathing arrangement tanks are used; and (2) inhibited 
AY, form aluable function i in assisting which eliminates practically : all con- ‘oils should be of considerable value a 
extinction of the are. Carbon, tact. with oxy; gen , (4) use of apparatus in which there is lim- 
on the other hand, performs no such ; pletely s sealed t tank with nitrogen in in ited or or unlimited contact with | OXY- a fe 


useful function. It may be a hazard. 


if it deposits on creepage surfaces” 


contact with oxygen, (5) use of con- __ servators, partially sealed tanks, or | ] 


the: gas ‘space V which also eliminates — er 1, such as is the ca: case when con- — 


tinuous thermosiphon treaters con- _ free breathers are used. But even 
taining an adsorbent material w hich in the second case * inhibited oils 3) ia 
ASTM. B ULL ETI December 1947 
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should find a competitor in continu- 


mated at 10 to 100 pe r cent ,depend- 


| ous thermosiphon_ trea ters, espe- ing on the cost of the inhibitor and 

a 
dally in the large size units. the degree of which the base W. A. Gruse ant 
oil Teceives. Reliable data are not “The Chemical Technology of} Petro- 
available to determine whether leum,” McGraw-Hill Bock Co., In 
y, | spite the complex natur of the use of inhibited oi ils is ifie New York, N. Y. (1942). See 


and Journal of Research, Nat. Bureau 
Standards from 1930 to’ ‘present for 


numerous papers by F. D. Rossini 


petroleum. hy 1ydrocarbons, the prop- rom an economic standpoint. 
erties of the oil can be controlled to . Other methods of improving y 
li. some degree by the selection of crude perfor mance hav e been dev veloped 


ti. oils and careful ‘refining procedures. some of these have been so suc- and Sten, 
ed | ‘The course of the oxidation reactions that the use of inhibited oils Kallichevsky and 
“Chemical Refining of Petroleum 

ed | ‘in petroleum oils and the manner in becomes questionable. The more Reinhold Publishing Corp., New 


which these reactions are altered by important of these involve elimina- York, N. Y. (1942); also, 
the use of inhibitors are only partly tion of access of the oil Kalichevsky, ‘‘Modern Methods: 
1 understood. af Laboratory test ae - pheric oxygen and the use of con- — Refining Lubricating Oils,” Reinhold 


Publishing Corp., New Y ‘ork, 
a number of available inhibited tinuous adsorbent treaters to re- (1988). Raab, “Elec: 


i transformer oils indicate that some 


move deterioration products as fast t (3). F. M. Clark and E. L. Raab, ‘“‘Elee- 
improved performance should 


they are formed. ‘trical Stability of Mineral Oil Treated 


“obtained by the use of inhibited oils In the face of the ‘situation j ust Dielectrics,” Industrial and E ngineer- 
ing Chemistry, Vol. 34, p. 110 (1942). 


ov er the conventional oils. it may be concluded that 

ence, however , indicates that the. tne electrical i industry as a whole ; 
behav rior of oils i in transformers can-. can-— arrived at the point Oils,” Ibid., V ol. 280, 
not be satisfactorily predicted by where a general shift from conven- (1938) 

laboratory tests. Therefore, final tional oils to inhibited oils can be R.G. Larsen, R. E. TI ,and F. 


Armfield, “Oxidation Characteristics 
should justified either: economic Pure Hydrocarbons,” Jbid., ‘Vol. 


34, p. 1831942), 
(OP. George and ‘A 


a to. carry out. in w hich the use Review of the of Oxida- 
The more important factors which inhibited oils can be easily justi- 
have retarded the general use of i in- fied; but even in such cases the 
hibitors in in insulating oils are. the he complication handling» ‘two or 7) Hi. H. “Oxidation of Lubri- 


follow ing: more typ pes of oil has been a deter- = cating Oils,” Chemical Reviews, Vol. 
‘ Ee 7 

it is difficult to ev aluate in- ‘Tent. Mixing of inhibited and un- 38, 197 (1946). 

(8) R. Larsen, Application of the 


hibited oils in terms of the long inhibited “oils does not solve the 
usually expected of oils in electrical "problem completely, for as. shown 
apparatus. Some progress previously, much of the advantage 
direction is being made, however. _ 4 of the inhibitor is lost in such mix- 
_ Th use different inhibitors ors tures, in to 


Reagent to a Study of 
Mineral Oils,” Industrial and Engi- 
neering Chemistry, Anal. Ed., Vol. 
ie (9) C. Moureu and C. Dufraisse, “Essai 
sur le Mecanisme de action ‘Anti- 
 oxygene,” Compt. rend., Vol. 176, 
(1923); “Catalysis and Auto-— 
and field unless at it seems that when oxidation—Antioxygenic and Pro- 
it is shown that oils from various and a shift to inhibited oils is Activity,” Chemical Ree 

sources ¢ can be ‘mixed without dele- made, it is desirable to make it on a Negative Catalysia of 


terious results. Recent laboratory 100 per cent basis. This 1 means —Antioxygenic Activity,” Chemistry 
and Industry, Vol. 47, p. 819 — 


data i indicate that this problem mmay that some very conclusive ev idence — 
in favor of inhibited oils determined (10) W. G. Horsch, “Oxidation Testing of 


not be» very serious. mil 
The present: ‘transformer iis in modern apparatus must be avail- pp 56, 
in - have, in recent. years, become | multi- able before such a sweeping change (11) C. E. Trautman, “Insulating Oil — 
= "purpose oils in that they ar are now away from. ‘conventional oil can be _ Compositions,” U. 8. Patents 2,257, Es |. 
y ‘used in in sever: al different types of ap- made. How soon this matter can 257,870; 2, 2, 
paratus. Therefore, it. must. be decided will depend largely 
| shown that no undesirable effects how rapidly field ‘experience with Davis, B As 
are produced by the use of inhibitors inhibited | oils can be accumulated Petroleum Lubricants,” Industrial 


in: any of the applications for con- on which reliable e: of their and Engineering Chemistry, Vol. 


Inhibited oils cost more than A (13) Housley, “Reconditioning of 
the conventions al oils. This” in- » mine,” Elec 
creased cost has been v rariously Sal trical Engrs., Vol. 58, p. 172 (1939). 


vision ng ineer, onso 1da ison oO, 
New York, York, are e added. e econo 
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such a problem, I think we ought to have heard it said that. the ‘inter- bes serviceable in -equipmen nt. 
in mind the user of the equip- facial tension will : wtually enable all | prac tical purposes, an oxids 


ment. When equipment is installed _ the prediction of the life of the oil or inhibited oil Ww ould be 1 used. 
in a system with transformers all the prediction ¢ of the time Ww when the bey ond its called induction 
over the area, cost of repla cing: acidity is going to start increasing, period. During this period no de. 
oil in transformers and the cost of or when sludge is going to form, and teete change in neutralization — 
making the tests to follow up the — so on. i notice from the da ati a in number would be ‘apparent and by 
acidity of the oil, an your paper, the at the curves of laboratory and field tests this period 
acidity and nd the oxygen absorption exe eeds by many times the normal — 
start to increase at exac tly the same life of ‘an uninhibited oil. The 
~ namely, the cost of following up the time as that at which the interfacial ‘neutralization number therefore — 
acidity as well as ms making the te nsion comes down. wonder ‘cannot be used as a “measure of the in 
replaceme nts of oil in-small amounts, what the nature of this anticipatory expended life of an oxidation oil 
in various locations onthe system. feature is supposed to be hibited insul: ating oil ing its 
It was mentioned ths at_ modern L ARSEN. am not an induction iod. However, 


_transformers with welded covers, on interfacis tension. thers inte rfaci: al tension test will indicate 


of cost should kept i in 


solder sealed bushings and other here better ; answer it than I. the rate of inhibitor. consumption 
enclosures, may not require inhibi- Reading the literature on the sub-- ean be used to predict Ww hen the | 
tors. I think that is quite so. On ject, it seems that in the inhibitor will be consumed. These 


ce the ‘aiken hand, we should kee ep in the interfacial tension of a new oil is statements re fer to” oils whic h have e | 
the thousands of trans ‘formers quite: high, say, in the order of fifty been properly refined and inhibited 
the system which been per centimeter. W Then it maximum stability. 
manufactured for many years, gets down tw wenty, or a little te Mr. did not wish 
hi ave gasketed covers. Anything perhaps, then they feel tha at the to detract from the value of a very 
that can be done to prolong the life ‘Point has een reached where test. I am perfectly i ‘in agree. 
of the oil in that type of a “trans: sludges’ will begin to settle out. that. it isa avery simple test to | 
former is 8 still of er eat impor ortance to The 2 might be true for convention: a ge me he app apparatus is cheap and 


the user. again, it may not be true for 


The eomment made that rea 


‘more highly a id treated oil. So 
oil in transformer usually lasts think it is just generalization ha the 
approximately | eight | years or or r 80. 7 applying t to oils which they are deal- test for use in following the behavior | _ 
hile this figure may be pretty ygood ing with. is probably true that of oils transformers. But Tam 
= for gasketed transformers, in the once an inhibitor is. exhausted you _ still w vondering wl hy you could not | 


ease transformers w ith Ww elded ill ‘notice a break i in the almost the same thing by follow- 


covers and solder sealed bushings, tension curve. As I showed in Fig. _ ing the acidity which I will grant 

‘the figure i is very low. Intl thiscase 6 of my paper, the serious Sek takes longer to ¢ carry out, and _per- 

the life m may be 16 yr. or r longer. — came around an interfaci: al tension haps requires more skill. .. The acid-— 


Mr. Ba. LARSEN.” —I should of thirty dynes. The drop \ which ity test woul uld t tell you ‘more, 


like to ask Mr. Berberich a question occ d during the induction period e enc 
with regard to the secondary uses of | was less severe and values stayed to know whether the oil is acid, or 
_ transformer oils, namely, w hich are — _ above the value of thirty during the does it contain sludge and how much | 
the most import ant uses to Ww hich whole time. 
transformer oils fare put in addition In other w Ww ords had I I not had a of the interf: ac cl al tension test as I see 
that be in switch oils or in some tion of the oil, I could have described © -glimont the same thing as some more 
other = — electrical equip- om the “complete interfaci: ten- complicated tests. 


think, because in the end you want: 
of each? The main thing favor 
to use in - transformers. JW ould = w ay to measure the oxygen absorp- ‘it, is that it is so . simple and it does 
sion curv rve just about what was going Mr. Watsu.—As previously 
R. LEO J. 


ERBE oRICH (author). = Howev er, you could not pre-— ‘stated, the neutr ralization number 
think as far as volume is con- diet ahead of time by looking : at the apps parently does indicate a 


cerned, it would most certainly be -eurve how long the inhibitor would 
switch oils, and then oil for cap: vitor last and I is probably until approximately 80 per 

and bushing i impregn: ition ould where the thing would fall dow n its nonsludging life has been con- 


change 1 in an oil in serv ice 


should like to you, or any- Mr. . E. W. ALSH. 3_Mr. Ber- the inter- 
one else who cares to answer, a ques-_ “beri ich has presented a very interest- facial tension test is not sensitive na 
tion regarding the interfaci ialtension ing paper on oil technology and the beyond | pa 
test. have not been following this effects of | oxid: lation inhibitors sludge begins to form, but when an | ms 
myself, so I do not know much insulating oil reaches this condition it should 

about it. I see Rt, almost any- The curvesshown in Figs. 6, 8, and be repl and record of how NO 
thing that happens to oil should « in his rare carrie far much sludge is: forming does not 
crease its inter f; acial t ension., and I appe ‘ar to be of any significance. 
Head, Dept. of Lubricants and Gasoline 


Calif. 


December 1 947 
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actor of In 


Power Factor 


leulated 1 res from the propor- 
-tionate loss in rating and the tota 
cost of the cable and ace essories and > 


from the en energy cost of the added a 


dielect ric lo loss itself. 


Power-Factor Stability Under 

Oxidation; 

insul: ating oils in service 


an al as been mining ratings and “heating 
for a long time as one of "limitations. Table I gives” load 


y important criteria of quality of the ratings, mé iximum allowable copper 


il. Power factor has been vari- temper atures, conductor losses at 


ously ‘defined i in terms of the cosine the load Tatings, and the die lectric. 
of the angle between | voltage ‘ands loss for a 1 per cent power factor 

rent, ratio of the in-phase of the oil-paper 
current, th in-phase of the oil-paper insulation. The 
component to the « qui juadrature com-— permissible load rating of a cabl ble e is 


ponent of current, or ‘the ratio of the determined ‘prim: arily by the applic: ations are subject to restricted 


watts loss. to. the ch: arging sistance losses in the conductor due xids ation. in the presence of vi ariou 
amperes. Since mineral insulating to the conductor current. and the contact materials. Accordingly, it 
composed primarily of non- dielect rie losses due to the dielectric has been a an established practice for 
| polar hy drocarbens, the ‘electrical power factor that produce the ala a long period of time to study the 
+ change in power factor an oil 


ionic in character r. Accordingly the di ata in 1 Table 1 I give e representativ e when subjected to diffe rent oxida- 


power factor of oil i ia di rectly re- cases in the voltage range from 15 tion conditions at operating or 
lated to the i ionic conte nv ‘of the oil 69 for both  three- higher temperatures. ‘It is desir- 


able to have ‘an oil which shows a an 


loss i in an insulating oil i is principally lowal le copper temperature. he 
minimum rate of change ‘in power 


factor whe subjec eted to ac ecelerated 

aging tests due to ¥ arious oxidation 

in most cases oxidation. products conductor sizes 1 per cent conditions with and ithout dif- 


power factor “of the oil-paper insula- 4 ferent contact materials. and v voltage 


under the conditions of test, and and single- -con- 
power f factor is the ratio of t he ionic ductor oil- impregnated paper-insu- 
component to the cap: pacitance com- lated cables for certain average con- 
ponent of current. Since the ions — ductor sizes. For these representa- 
and are to some extent active chemi- 
cally, ‘it is this fact that makes the 
power: factor of significance in 
praising quality, degree of deteriora- 


stress that me 
conditions. 

The most. common n test condition — 
“is represented by acceler rated | aging 
of the oil in open containers orina 
closed system with oxygen 
tinuously made available to the oil. A 
These tests may be run at tempera-_ 
tures in the range from 85 to 125 Cc. 


tion gives a dielectric loss of 1 to 
per of the e conductor | loss. at 
the rating. For any other 
dielectric power factor greater than 
1 per cent, the ratio of the dielectric 
tor of an insulating 01 oil and the losses to the conductor losses will 
methods of testing pow ver-factor sta- be increased proportionately. Thus 


‘tion, and serviceability. 


The significance of the power fac-- 


is o 


- bility are discussed principally from * the dielectric losses are quite ‘signi- 
te point of view of laboratory t tests — ficant in determining the permis- 
: and an analysis of the mechanisms ke load that the cable « can carry, | _ At periodic intervals the power fac- 4 
| involved. est results are giv en on and substantial increase in tor of the oil is measured. Contact 
experimental samples rather than power factor: of the oil- -paper Ww ‘materi: ul as paper, copper, 
ommercial instilating “oils” for the reduce the allowable load that lead, iron, or other contact materials 
purpose of illustrating various char- cable carry. economic encountered i in serv ice are placed 1 in 
act eristics. cost on an annual or “capital basis _ the oil. The principal ‘difference 
ad alt : of an increase in pow er factorcanbe — between the closed and open systems 


Ratings: 
Single-Conductor 1000 cir. mils, Stand- 
ard Concentric, Paper, Lead Sheath 


al insulating oils are 1 350, 


com 


‘lectrics 


other oil- filled or oil- 2) Insulation thickness, 75 203 375 at oss 
(3) Charging Kva.,3¢, per mile. > bs 330. 820 


paper _cables condet nsers the temperature, deg. Cent.. 


(5) Current rating, amp. per con- : 
magnitude of the power factor de- ductor... | 


(6) Load rating, Kva. 3¢, per cir- 


d 


_ INVITED, either for publication or for the at- 
tention of the author. Address all communica- 
tions to A.S.T.M. Headquarters, 1916 Race St., 
Electrical Encinecring Department, Massa- 


December 1947 


(8) Dielectric loss, kw. 3¢, pér cir- 
<9 cuit per mile for 1 per _ 


(9) cent, to 
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Oxygen Absorbed | 
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1,—Hexadecane—Continuous “Fig. 2.— —Experimental Oil— Continuous and Limited 

_ Power Factor Measured at 85 C.—Copper 1.6 sq. cm. per Gram — Test Run and Power Factor Measured at 85 C.—Copper 1.6 sq. 

a Oil—Power Factor at Frequency of 60 Cycles al second. — em. per Gram of Oil—Power Factor at Frequency of 60 Cycles | ry 


_ per Second—Values on Limited Oxidation Curves Indicate Cubic | 
Centimeters per Kilogram of Oil—Values on Continuous Oxi- 
_ = Curves Indicate Cubic Centimeters of Oxygen per Kilogram = 


of Oil Absorbed at End of Test. 


is of Ox: ‘ation Its may noted that the 
products with the closed system. tion temperature of 85 ., the i ini- 
certain applications Oxy is ‘approxi- 
oil - impregnated paper - - - insulated — linear for an amount a 500 


duction: period represents : a limited 
oxidation condition. Identical re- 
‘sults may obtained with ‘this 
drocarbon Ww hich limited 
amounts of oxy gen | are made avail. 
Bee to the oil in service is very small _ oil « over a aaa of 1200 hr. ‘ eS able instead. of the excess amounts 
or! negligible. - However, even in nsuch ms ing this period of very low oxy gen as sin this test. Of course in such a 
cases, tests on sealed cable sections absorption, the power factor rises limited “oxidation. test the power 
at elevated temperatures have _very rapidly, reaching a maximum 
shown significant: increases the alue of approximately | 50 per cent. 
power factor of the oil. Conse- the end of this: period of low 


factor would remain at the high 
alue and would only decrease for 
the condition of additional amounts” 
oxygen b being made available cor- 


of an oil ‘under “limited oxidation ferred to as the induction 1 period, 4 peeing. to the end of the indue- 
conditions in a poet system in the rate of oxygen absorption in-+ ~ period in Fig. 1 ae ric: 


ely creases very markedly, and simul Figure 2 ib istrates_ both limited | 


from a value of approximately tests experimental oil i 


taneously the power factor ‘and continuous oxidation 
lt 
limited oxidation 50 to 0. 1 per cent. With ‘continued 


duced by y refining of a | 
contact materials are similar “oxygen. absorption the power factor -leum crude oil. . This test was 
to those the tinuous again rises toav alue ag ain approxi- at a . temperature of 85 C. with -Cop- 
tests. | ‘mating 50 per cent. is believe ed per in 1 contact with the oil, 
__Representative. power- -factor st that during the induction period, copper being in the form of small 
bility tests under \ ‘arious oxid: ition intermediate oxidation. products and having a surface aren 
conditions on experimental oils copper - organo compounds are equal to 1 6. ‘sq. cm. of copper per ) 
in 1 Figs 1, forme w very of oil. Tn this test different 


samples were run under limited oxi- | 
dation conditions of ( of 0, 50, 100, 500, 
tem 85 C., asa “pe oxidation: ‘pro- 1000, and 2000 cu. em. of oxy gen 
of time under continuous 0: oxide to normal end products per kilogram of ail mace 

7" conditions in a closed sy stem with — such as acids and water w ith sub- to the oil 2 \t the end of approxl- | 
copper for the normal paraffin, stantially lower power factor. These mately 1000 hr., in the case of the 
hexadecane. his hy drocarbon pro- test results for hexadec: ane are shown and 2000 “limited oxidation 
duces very interesting electrical re- bec cause they indicate both limited — tests, the tests. were changed to the | | 
sults i in view of the oxidation char-— and continuous oxidation type. These 
acteristics of this oil." The rate teristics. These results are ined results are interesting in that 
oxygen absorption — as a _funetion due to inherent oxidation charac- limited oxidation conditions, the 


of time is also shown in Fig. 1. teristics of this compound. | The i in- _ highest power factors were obtained 


s 
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Power Factor, percent , 60 cycles per sec ,85 C: 


ar Fig. 4. _Experimental Oil—Limited and Continuous ‘Oxidation— 
Oxidation and Power-Factor Measurements at 85 C. 
Oxidation 500 cu. cm., Oxygen per Kilogram of 
q. ‘ Absorption at End of Continuous Oxidation, 10,000 cu. cm. 
28 _ Oxygen per Kilogram of Oil—Power Factor Measurements at 2 d 
ic of 60 Cycles per Second on Both Oil Alone and 
| Fig. 3. —Experimental Oil Alone and with 0. cent of 2,6. to. the oil in a high power factors during the 
d Di-tert-butyl-4-methylphenol—Continuous Oxidation Test and g di ring hi 
- | Power Factor Measured at 85 C.—Copper 1.6 sq. cm. per Gram © osed sy stem. limited oxidation conditions which ; 
& of Oil—Pow er t Factor at Frequency of 60 Cycles per Second. OB igure 3 indi- decreas se to much lower values when | 
i cates the power the change is ms ade to the e con-— 
|. | with 100 cu. cm. oxygen per kilo- factor a as a function of time for an- tinuous oxidation type. Further-— 
gram of oil. F ‘or the limited oxi- other experimental oil, with and with- more, in this case tl the e power factor 
dation test. using 100 cu. cm. of out an additive, under continuous asa function of time e or additional 
oxy gen per kilogram the oxidation conditions at a test tem- oxygen absorbed is the same for the 
_ power factor increased toa value of - perature of 85 C . and with copper oil with the additive at the conclu- 
if - about 6 per cent at the end ‘of the asa contact material i in the amount sion of the induction period as for — 
ig | limited test of approximately 1000° of 1.6 sq. em, _ of area per gram of the sample without any additive. 
| br. With the ‘con- oil. The addi per cent of Thus the additive has merely served 
re | r. With the transition to a a oil. The additive is 0.3 per cent 0 s& ius the additive has merely serve 
tinuous type of oxidation, the power 26° di- tert-butyl-4-methyl- phenol. restrain oxy gen absorption and 
factor decreased rapidly to 0. The power factor is of interest in subsequent development 


cent and then with increased o oxygen 
absorption the ‘power factor ¢ again 
increased to approximately 7 -per- 


this case since it shows quite closely products leading to high powe er 


the effect of the additive. For the factor. 
case of no additive, the oxidation is is a igure 4 | gives the results of an- _ 
cent after a total oxygen absorption of the uninhibited 1 type and ‘the other experimental oil with an initial 
of 18, 900 cu. em. of oxygen per power factor is rel atively low. in limited” oxidation condition for a 
kilogram of oil. These results indi- terms” of oxygen absorption. The period” of approximately 1300 hr. 
ps an oxids ation mec hanism some- = oxy gen absorption i is approximately am of ‘test and at this point a transition 
what similar to that for hexadecane 2000 cu. em. of oxy gen per kilogram ‘to a continuous —oxidat ion. T his 
of | oil at the end of 200 hr. of a eee is run at a temperature of 850, a 


as shown in Fig. 1 and described | enc 
test. and approximately 4000 cu. electrical measurements made 


prev iously. However, in this case 
the sample under continuous | ‘oxi- em. of oxygen per kilogram at the at this temperature, on both the oil 
dation cenditions does not have < of 800 hr. or the conclusion of and an, oil-paper cell. The results 
induction period and the power- the test. With the additive, the show that: during the limited oxida- 
characteristics under con- oxidation reaction is of theinhibited tion: conditions of the: test, the oil 
tinuous oxidation somew hat type and corresponds to a forced power factor is greater than that of 
similar to those of Fig. 1 following “limited oxidation. 1. For the initial the oil-pape r. The paper used is 
induction period. ‘Thus it is” hr. of the test, the « oxygen  Whatman’s 41- H ashless filter paper. 
presumed that under continuous sorption is approximately eu. At the conclusion of ‘the limited 
“oxidation the oxidation proceeds of oxygen per kilogram o of oil dation, the power f factor of the 


the normal end products. In this and increasing _approximé = and oil-paper increases ‘mar ‘kedly 


or | type of an experimental oil, the cu. em. of oxygen per kilogram with additional available | oxygen 
| limited oxidation characteristics oil at the conclusion of the test. and» then decrease es to signifi 
d | “must be forced or obtained ‘through = It may y be noted, that, similar to lower values. This initial i 


Testricted 1 amounts of oxygen 


the experimental oils: in pews er factor at the transition to fe 
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the continuous oxide ation ‘is prob- he tance 9 of the die 


= y associated with the rate at tric is given by dielectric is 

interesting to. observe that the 0.0885 (10-” Many in sulating oils  Tela- 


power factor of the oil- -paper at the ~ tiv vely small -nonhydroe com- 
conclusion of the continuous oxi- farads in ponents, such as sulfur components, | 
dation is greater than th: of the in ‘centimeters The contribution the condue- 

oil. will be discussed more and the electrode area in squé tivity or power factor of the oil due 
completely in a subsequent section, to both. the ionie and dipole 
these results indi cate selective ab- ye of losses can be de ‘termined by 
sorption of oxidation products by centimeters, making measurem rents over a wide 


4 the the specific conductance g, of “range of freqnoncice and 


1s give en n by tures. measur ‘ements are In- 


The admittance y of adissipative 
circuit it consisting of parallel con- 


dics ated i in F igs. 5 and 6 which give 


factor as a function of fre- 
quency for different temperatures as 


Power Factor, percent, 60 cycles per sec., 85C 


The factor, a, of the 


~~ 


ductance g, an g, and suseeptance by fil = en on the curves at which the 

tan made. | The results” in 1 Fig . 5 have 

having a vis scosity in the trans-— 


former oil ange. following a limited 


= 


The loss factor « e" is ren. by 


Cis is vacuum tan = e'd.. 6) oxidation test at 85 cu. em. of 
electrode arrangement, oxygen per kilogram of oil, 1.6 sq. 
ape = The power factor, p of the dielec- em. of lead surface per gram of oil, 
the frequency in cycles per per second, trie is given with the measurements being 1 made 


a 1 A 
is the capacitance of the ‘electrode cos @ = cos (90 = = sin (per 
sults for the s ame | oil with the 
=i seen se = he power | loss Pi in the dielectric, addition of 0. 1 per cent cetyl mer- 
T he dicleetric constant. rar with effective voltage E in volts and captan, following a limited “oxida 
ielec 


=] 
o 
~] 
= 


current in amperes, is test at 85 C., 100 cu. em. of 
By = = oxygen per ‘kilogram: of oil » 16 gq. | 


— 
== 
il 


Oil swith Addition of 0.1 cent Cetyl | atu 


7 Fig. 
Fig. 5. Oil—Loss as a Function of Mercaptan—Loss Factor «” as a Function of Frequency—Power ‘loss 
a Frequency—Power Factor Measurements Made Following Limited Factor Measurements Made Following Limited Oxidation 


_ Oxidation Test, 0 cu. cm. of Oxygen per Kilogram of Oil, 85 C., 1.6 my 100 0 cu. cm. of Oxygen per Kilogram of Oil, 85 C., 16 Sq. , cm of Re 
cm. of of Copper perG Gram of Oi Oil, Test Run 385 per Gram of of Oil, Run 648 
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100 
g. 8. —Hexadecane— Continuous Oxidation, 85 C., Copper 
‘Fig. 7.Hexadecane—Continuous Oxidation, 85 C., Copper 1.6 pi cm. of Oxygen per Gram of Oil—Power Factor and Con-_ 
-$q. cm. . of Oxygen per Gram of Oil—Power Factor as a vunetion - ductance as a Function of Frequency— Conductance «”f of Oil- 


oil with the: measurements “being factor w ill be by gene eral, the pr presence of paper 

. “made at the end of 648 hr. of test. _ Viscosity of the oil. With the elec- experimental studies of oil oxidation — - 
ie | At the elev ated temperature of of loss of the jonic type, the did not significantly change 

& , the loss factor e ” varies inversely power factor will vary inversely oxidation mechanism. 

‘with frequency. ‘Since the condue~ wi ith frequency, since the ionic com- Pow er- -factor measurements of the 

of | tivity of the oil is proportional to ponent of current is independent. of oil-impregnated cell during 

q. éf, the conductivity at the elevated frequency and the capacitance oxidation hexadecane = ie 


ponent of | current inc increases reases linearly 


of temperature is is independent of fre- given in Figs. 7 7 and 8. Figure 7 7 *~ 
thus indicating that the shows the power factor in per cent 
losses are of ionic type. This i is true a function of frequency at different 
* both oils ev en though the relativ re A nalysis 0, of actor of stages during the “test. iJ The ‘first 
power factors are very different. Paper as Influenced by Oxidation “number the curve es indicates 
at 0 C. the conductivity is Conditions: oxidation or test time in hours and 
practically independent of frequency In commerci application, elec- second number the total oxygen 
| over the audio-f -frequency range. trical insulating oils are most absorption in cubic centimeters 
ag W ith low temperatures i in the range cases used in combination with other of oxygen per kilogram of oil at this | 
of 60 to —70 C ., the loss char- dielectric materials. Accordingly, of the test. Similar to the 
_ acteristics are- of the dipole ty pe. it is d desirable to study the perform-_ powe r factor of the hy droearl on as 
While certain ‘types of hydroca irbon — ance e not only of the oil, but of the a function of oxidation time as a 
have structures that give dipole impregnated material under various given in ‘ig. 1, the power factor of 
moments, the relative v ‘alues of oxidation conditions. previously the oil-p: -paper increases very mark- 
these moments and their amounts ‘discussed, the limited and ‘continu- edly during the limited oxidation 
are such as to lead to the conclusion ous oxidation characteristics of hex- ~ conditions, ‘or induction period, of — 
that most of the dipole type of loss adecane are such contrasting thar- the test. The transfer from the 
lue to nonhydrocarbon acteristics: that ‘this hydrocarbon limited (112 25-405) to continuous 
pounds in the oil. This proe ‘edure also “studied with oil-y -paper in (1321- 1550) type. “oxidation 
might be an effective means for the combination. . In this test, , electrical accompanied by greatly decreased 
of the amounts and types asurements: were made on both powe r factors. Continued oxy gen 
such nonhy drocarbon compo- the oil and impregnated-oil- absorption (1321-1550 to 1389- 
Studies 0 on electric: ali nsulat- paper sample during the oxidat ation. 2360) again gives relatively high 
ing oils cov ering a very ide range hexadecane was oxidized under power factors. Thus” the oil-paper 
Properties have gener: ally indi- continuous oxidation conditions combination exhibits the same 
“cated that i in ‘the operating temper- a test temper ature of 8 85 C. with eral range of power factor that was 
| most of the electrical 6s sq. em. of copper area gram prev iously shown for the oil itself. 
) ecord- : = oil. The paper used was What- In ge neral, the power factor of the 
r power man’s 41-H ashless filter pape paper decreases rather rapidly 
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Ber the condition of unimpreg- 
nated material that is, air in pl ace 
_ of oil, the di dielectric constant €' om in 


test, the power factor of the oxidation period, negligible amounts 
paper decreases more rapidly with re obtained for the paper itself 
frequency than during the and a practically. “the amounts: 
. _ tinuous oxidation period o of the test. perro at the start of the tes t 

mechanism of ‘the oxidation for the dry paper 


reaction as indicated by the elec-_ hy drocarbon. the sa same 9 becomes for This 

measurements of the oil- -paper cedure i is used for the tance 

as given in F ig. 7 may be studied of the oil-paper combination during a 

_ by determining the change in continuous oxidation period of 

duetivi ity of the oil-} -paper as a fune - the test, and the conduct: ance | 


the oil- -pape combin: ution is paper: is converted to an equiva- through oil impregnation is given by 


portional to conductance fac- dent power factor at the give en fre-— the ratio of the dielectric constants 
tor The Telation between quency, the set power-f factor ink q. 9 to in Ea. 11 as | 
ductance factor as a function of shown in Fig. 8 is obtained. 
om , Em 
quency for the different stages dur- These show that the power factor of 


als 
ait 
F 
Ms 


ing the oxidation is indicated in Fig. the paper itself, ¢ due to absorbed 
It may be noted that during the oxidation products, ‘is practically _ For the ‘of unimpreg- 
limited ‘oxidation period (505 — independent of frequency in- nated material, that is, air in place 
‘cu. em. of oxygen per kilogram) creases” with time. during the con- of oil, the ‘dissipation factor dym 
conductivity is nearly independ- tinuous oxidation period. in dam for - 
of frequency. This character- | and This gives’ 7 


_ istic persists throughout the com-— “Analysis of Dissipation Factor 
plete limited oxidation period. At (13) 


Oil-Paper in Terms of Dissipation 


the end of the induction period and actors of the he Components: 


“for the of the 


period of the sample, the condue- _ The foregoing indicates that the impregni 
tivity of the oil-paper shows a rap-- “electrical measurements of the oil dissipation. factor d, of the 
| increasing value with h frequency and oil-paper combination may be negligibly small Or zero, 
hr 10 cu. em. oxygen used t to study t the mechanism of oxi- Eq. 10 ,d, = 0. 
foregoing indicate to be able to determine the dissipa- + 
“that during the induction period, — tion factor of an oil-paper combi- The ratio of the sili factor 
or limited o oxidation, the oil- — from the constants pertain= of the ‘impregnated material with 
combination merely exhibits the the oil and to the paper indi- impregnant of negligible dissipation 
increasing conductivity of the oil vidually. hile the method de- factor to the. dissipation factor of the | 
itself. Furthermore, the ¢ onduc- veloped i 13 s not applicable i m general, ‘unimpregnated material may be 
tivity of paper itself is -prac- has been useful in certain applica obtained from Eqs. 14 and 13. ‘This 
constant throughout the full” tions. Assuming composite 


ives the same result as the ratio. 
range of the limited oxidation. thus. electric consisting of two individual | 8 as 
ge of the limited oxidation, thus of the die lectric constants under 


indicating that there is no selective similar “conditions as given | by Eq. 
absorption by the pa ver of any of the 


ever, following the induction period, the dissipation factor (per unit) vd 
oil and associated dielectric | atio of the dissipation factor 

the increase conductiv ity ith | ‘material, atlo O e ssipé ¢ 

frequency indicates that the paper ‘of the impregnated material with 

is selectively absorbing oxidation ‘dielectric: material  impregnant of dissipation factor | 

"products and | that the paperand oil “he the to that of the impregnated ma- 


* be the dissi vation of the oil, 
‘individually different loss “terial with negligible “dissipation 


(for d. = 0) = (15) 


— 


be dissipation factor of the 


= 0. m: obtained | 
~ ean be accounted | for by the paper be be the dielectric constant of the oil, 3 rom qs 


absorbing from the oil such end Oxi- 


be the dielectric ‘eonstant of the dom (oil dissipation factor dy) ail : 
dation products as acl acids and w ater. - aa associated dielectric material, dom (oil dissipation factor = 0) ; 
the conductance e of the oil-paper be the per-unit proportion of | the 4. 
combination, as- given in Fig. 8, _ total volume occupied by oil, — 


zero frequency and subt racted from 
the total conductance at 


and An of the application ot 
= be the per- unit proportion foregoing for representative 
‘tote! volume occupied by. the values constants 


the « contribution the taining to oil and to paper indi- 
vidi ually is given in Table 
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losses: in a composite dielectric due ant inalysis and interpreta ition of the 
the restrictions pl: iced upon the characteris oil- -impregn: ated 
or oil-filled apparatus under service 


conditions. 


Effect of Corona eon 


Factor of Oil: * 


In contrast with the oxidation of 
mineral oils in service application, — 

the deteriorating effect of corona 

or gaseous electrical | dischi irge is 
| important factor. In cer- 
tain types of electrical apparatus 

operating unde high 
stresses, such as “solid type” ’ cable, 
the elopment low- -pressure 


as voids is almost inevitable. . The he 
ie inerease in power | factor of such a 
eable with increasing vo voltage is 
Rig. 9. —Metal Gell rast to a direct uantitative 
| is measurement of pow er factor, the 
7 
= 


Fig. 11. —Deterioration Cell for Limited 
or Continuous Oxidation—ElectricalMeas- 
urements Made on Oil and Oil-Paper in rod hint 
= Cells In Included in d in System. * 


SS 2.2, m 
d Dissipation factor of the unimpregnated- 
paper (Eq. 13)dam = 0.0017, 
factor of the impregnated 
paper with oil of 
tion factor d, = 0 (Eq. 
Die lect rie constant: of the unimpreg- 
nated paper (Eq. 11) = 2. 
Die lectric constant of the impregnated _ 
= 3.55. 
Ratio of dielectric constants and of diss 
factor (d, = 0) for impreg- 
to unimpregnated paper (Eq. 


12) and (Eq. 15). 


paper Ww ith hyp = 

0.10, and d, = 0.50 to the 

Fig. 10.—Platinum Electrode, Glass Cell for d, 0.0085—dom 0.0085 Glass Cell for Power- Factor 
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or insulation i is probably more gaseous dise haree on 
effectively studied through the use _ oils is generally to produce’ a poly- ant steel, nic or 
of a high-pass filter and cathode-1 merization gaseous prod- metal. Figure 10 ) shows three. 
oscilloscope as used by Quinn, or condensation products, in terminal platinum~ -electrode glass 
by bridge-type of discharge de- which hydrogen and other gaseous cell. Generally the | me tallic elec. 
tector as used by Greenfield. products ar are produced. These ‘cells are adaptable for rela- 
_~ corona-detecting apparatus has been —_ actions, individually or in - combina-_ tively high voltages in the range of | 


* 
used principally with the : assembled tion, are produced by high-speed 1000 to 3000 v wheres is the ‘glass. 


apparatus, it is” believed tha it it ions or electronic discharges. containing: -eells are used it in the 


would prov, e equally effectiv e for erally, the oil subject t to this | voltage range of 100 v. or Tess. 


bardment will indicate an increase 

oxidation products such as water power factor, depending upon “the cell including clectrical_ measuring 

included in the sample. For or the severity and le ngth of time that the cells that m: iy be used for making 
datter application, an improved and discharge takes place. The increase measurements on oth the oil and 

+ more sensitive type of detecting in power factor is generally attri-- oil-paper during a continuous or 

“apparatus probably would be 1 buted to colloidally dispersed prod- limited oxidation type of test. The 

in the oil. advantage of this type of cell is is that 
Since mineral oils in service may it permits electrical measurements to, > 

subject gaseous “electrical Cells for -Factor Measure- be made without handling the oil. | 

‘discharge, it has been common ments tson Oil: 


practice to study the effect of elec- 


“ft a Figure 12 shows a two- terminal glass | 


Ww hile there are many ; types and cell for power factor ‘measurements 
trical discharge on oils in laboratory designs of cells used for m measuring on liquid dielectrics. he electrodes 


for such a cell may made either o of 


‘apparatus. The procedure u usu ally the power factor ‘of mineral oils, 
consists of measuring ‘the increase they generally may be assumed to nickel or platinum. While a two | 
— gas pressure e under constant vol- consist of two distinct types. These terminal cell will have, i in general, 
ume or the increase in volume at types are, shown representativ ely in _ certain residual losses, the use of a 
constant pressure i and the resulting | Figs. 9, 10, 1 11, and 12. Figure 9 low-loss glass will permit the residual 
increase: in power factor of the oil shows a a conventional ty pe of three-_ losses to be negligible except for the | 
to the corona. T he effect 


= Mr. E. F Ww ALSH. ‘—Pow er a used oil near a state of sludge de posi- lationship to the corrosive - qualit ies 
| tor testing of insulating oil does not tion, whereas for the same ‘period of an aged miner ral -. -.g 
in actual practice, give any ‘indica- no measurable chs ange in power fac- Wes The power factor ofana an aged ole 
tion as to its quality. ' Theoreti- tor value can be detected. eral oil can be relatively high ‘even 
ally, ‘as stated by y Mr. Balsbaugh, Power factor i is a useful test ‘though the oil he as sludged. For 
the power factor should indicate the indicating the condition of a deteri- example, power factors | of oil re- 
presence of polar compounds as they orated insul: ulating oil, that is, after’ moved ed from 0 oil-paper cables 1 in 
are formed. Actually, the change sludging has occurred. ice may nay be relativ ely high and ‘still 
power factor value of an insulat- How ever, _experiénce- indicates the oil has -relativ ely small 
oil in serv rvice from the time itis that transfor ‘mers should 1 not contain oxidation compared to that peg 
insulating oil having an interfacial transformer. 
tension ralue be ‘low 18 dynes per Mr. EL R. THomas. thine | 
‘em. which for the present. excludes that Mr. Balsbaugh pot, 
the use of power factor as a criterion — _ excellent presentation | ‘in his paper 
for indicating the condition of an on the use of power factor as one of 
insulating oil in service. the parameters determining 
quality of liquid insulat ition. From 
do no that there is any hear discussion there 
general relationship between pow er probably is a question in our mind 
value, but it is doubtful that the factor : and interfacial tension. as to whether power factor can 
dielectric strength of the oil has been believe that both values are impor- used as a useful tool determine 
seriously impaired ed or its life mate- ‘tant in ev alu: ating the qualities of an whether an insulating oil is satis- 
mineral oil. The pow er factory. believe that on one has to 


_rially shortened. 
comparison ‘interfacial ‘ten- of an is bac k basically and justify in 
one’s mind the bearing which a 


si ngle quality has reg garding ascer- 
taining whether an oil is satisfactory 
fulfill a givenusage. 
I do not believe that there is s any 

question but power factor 
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“sludge i is s about to fo to form, is negligible 
and cannot be measured by existing 
power factor measuring equipment. 
This statement applies to oils which 
have become contaminated by prod- 
of oxidation, 
Certain insulating compounds, 
“4 however, will affect the power factor © 


Jee 


insulating oils in service (both tests. oil. number of tests over 
‘supposedly measure presence of 7 many years on both new and aged 
polar compounds) w ill show “mineral oils indicate that the power 
from 55 ‘dynes per cm. for factor of an oil due practically 
unused oil to 20 dy mes per cm. for entirely to ionic ¢ -onduction.  Ae- 
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7 
measurement nt isan lent research 
tool to study a a a spec cific liquid dielec- 
ite under various controlled con- 
d 


ditions. ver, if power factor 


‘Kind | 
tomeasure a any kin of of Tiquic insuls 


ion, whe ther it pure hy 


“ol will | satisfactory in 
cooling medium for ‘he: purpose. 

Mr. Batspaver.—I think that 

. Thoms mas | has expressed 

gnificance of power factor ve ery 

sppropria itely in that it is not t the 
aoe criterion of. quality of an aged 
mineral oil, but it is one of 0 our most 

important standards of qua uity. 
_ There is always a natural attempt to 
devel elop one test tha at might be used 


asa ‘sole ality, 


| Bin. R. LARSEN.*’— should 
to ask Mr. Ba sbaugh how gen- 
eral this 1 tremendous ‘increase 
power factor is which oceurs during 
‘either the induction period or period | 
oflow amounts of oxygen absorption. : 
For ex ample, | he me ntioned a ¢ ase 
with cetane and also a case where it” 
occurred when some inhibitors SW ere 
added. Is it something we would | 
be likely to run into in the usual 
dev elopment such as hav e de- 
| scribed on on transformer oils, or in the 
use of ordinary oils? 
had not. noticed those in- 
but we may have missed 
_ them, they appare ntly come and go 
I wondered a little about that. 
my experience in general that most 
_ mineral insulating oils” exhibit to 


alone is taken as method of test 


_ part i these high powe r factors 


ten nsion v 


soaps. 


t 


induction | 


then this large increase in 


oe In view of the foregoing, I believe | 


that these high” power factors are 


due to interme diate oxidation -prod- 
ucts forming in the oil during early 

stages of oxidation. «ti is be lieved 
that metal soaps play an import: ant 


Me. E. M. ‘_Mr Bals- 


in ( opinio m could he 


abrupt and steep: increase in power 


ce’ 


factor values be used as an 


W hat I cannot understand i is 
power factor tells us something t 


interfacial tensic on value de 


tell as well or better with refe rence - 
* the chemical condition of the oil. | 
Speaking asa chemist, the inter- 

al te nsion ‘should a 
sensitive tool because any polar 
compounds 3 in ‘the oil, the 
they are formed even in minute 

quantities, 

interface of ‘the oil and water. 
I presume that the polar molecules 
are the ones that bres ak down | the 
insulating value of the oil. 30, 
therefore, if an interfaci tension. 
is run, the interfacial tension 

values, sho wuld | be affected | by the 

presence pol ‘molecules. even 
though they are peroxide or copper 
Metal soaps should affect 
the interfacial tension value quite | 


markedly I do no where 


quality ? Also, have you made any 
‘interfacial tension measurements in 


afi power factor may have 


extent the increases in power power factor tells you something 


factor as shown for hexadee: ane. 
have e always found that the presence 
‘copper and lead is necessary, for 
ie oil to show this phenomenon. 
| Il understand Mr . Larsen’s tests 
correctly, I do not believe that he 
had either er of these present in large 
“quantities. 8. I dor not know whether 
‘istics as copper or lead. 
cn ‘a mineral oil has inherently a an fs 
induction period, then increase 
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arch, Shell Development Co., ——- 


a regular oxidation test. the 
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that interfaci: ul tension does not tell 
you just as ell, and perhaps 


quicker, with refer ence to the oxida-_ 


tion of insulating oils. 
Mr. BatspauGu. —I do not = 
lieve that the end point v values could © 
be used as the sole criterion. of oil 
quality. ‘he te ests” that I have 
made are more applicable 
oil-pa er ‘ables than 
formers. § Since the power fac ‘tor of 
an oil-paper ¢ cable may be important 
in determining permissible load 


ratings, these increases in 


4 Chief, Div., Aluminum Research 
Laboratories, di of Ame rica, 
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is also’ true power r 
you can fi find out something by mak- 


tain conditions. Ww oul 


sure that the oils studied are quite a 


far moved from sludging 
Mr. L. J. BerBericu.*— 
menting on Mr. Balsbaugh’s pape 
‘it is agreed that both | power facto 
‘and interfacial tension should be 
useful tools as is s the case for a num- 7 


say that ‘almost that hs ap- 
pens” to an oil ought to affect the 
results you obtain. If y find a 
decrease in interfaci: al tension you 


still are not sure as to » what si bern 


ing pow ver measure ments such 


For i inst: ane e, one ‘the 
data and obtain some ide: a of the. 


size and type of polar molecule that 


is re the power actor, 


siderable effort and equipment. a cz 
Tshould like toask Mr. Balsbaugh 
Ww there was any evidence of a 
second phase in the case of the rise 

of power factor that he has observ ed fc 

in the early stages 0 of oxida ition. It 
“is possible that insoluble soaps or 
whatever is the cause of the rise of | 
separated 
ont from the oil. ‘Usually that kind 

of phenomenon ean bring about a 
very rapid increase it in ‘pow er factor. 
Mr. BatspauGu.—In general we 
not observe a second phase dur- 

ing the oecurrence of the high power-— 


factor peaks. Tn certain cases, 


chemical tests did indicate the pres- J i 
ence of copper soaps. Mr. Piper of 


the Detroit Edison Co. has done 


ver er y large amount of Ww vork involving 
‘the addition of copper soaps to min- 


ral oils. His studies i indicate rela- 
q 


tively high p 


be ‘of 
interest to know whether these high | 


to ‘trans- ‘power factors are due to the ac tion 


certain hydrocarbons in the 


themse Ives or are due to relatively 


small _amounts of nonhydrocarbon 


= 
components that are us ally: 
Manager of Physical Section, Insulation Dept. 4 


of Ww Researc h Labs., East ‘Pittsburgh 


factor are important from the prac- 
powe 
| 
- 
various contaminations in it, then 4 
7 be a very questionable yard- 
™ — 
4 
— 
4 any correlation between your power | 
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‘ransformer ils Are Not Stable: bre akdown test, whic h ine side tal | whic h mi Ly and 
es, er for years was about the only recog- — =, He is also told that trans 1 | the 
NE OF ‘the oldest, oils are ol from po 
yet. one of ‘the ‘toughe st important stren t 10t po VV uum lation. ser’ 
_ problems » with which the mainte- test to find whether the oil containec purities and some of the unsatur: ated the 


nance engineer responsible for the any moisture. ince then great hydroe: ar are removed from the sult 
‘operation of power progress has been ‘made in view of oil by a an acid treatment after. the 
the attention given to the prob distillation. Up to. about ‘10 per 


lem 
scientists and engineers. cent of the unsaturated hydrocar- 


ter rmination of the condition and i 
serviceability of insul: ation of the bons allowed to remain in the oil 
Oxidation a and Resulting C Changes: because ‘they ‘act as ni atural im 


major, high- -voltage con- 


nected to the s sy stem. yf prime 
‘importance among this equipment is has been the subject of numerous re- 


the transformer. While the modern, searches and investiga tions con- 


present- -day t transformer “may be — ducted by individuals as well as by 


reac between oxyg 
taken as a excellent. example of committees of ¢ our national | societies. e reaction between xygen and ‘ 


q ‘lentis ol ocarbo 
reliability r of electrical equipment, = of ts Ww as dr results i 
é au on o ew CC ( ds. 
the majority of transforme rs in use 7 first d dire cted tow ard t the nature > and due ion new comp oun deter 
war,  eauses of the deterioration. In the oration pr sroducts, among which 


are of an older type and suffer from. 

almost all of the know n forms of laboratorie es of universities, oil aldehydes and acids are predomi- 

are 


rie mé - nant. Aldehydes and acids fo 
insulation deterioration. fineries, and transformer manufac eny des a ormed 


is well known that transformer the: changes in the chemical during the oxidation of trans former 


composition of the oil | resulting from unite with themselv es, that is, 


lymerize. ule the 

or ‘chemically and, when ‘ublected ‘its were studied it erize, rule t 

he nev co 

elevated ‘temperatures and other found predominant among_ he Wend 
- service conditions, they will change _ the causes o deterioration is oxida 8 oluble it is. 1en these aldehyde 

tion. . This oxidation starts immedi- ae acid: ‘molecules formed by polymeri-— 


their characteristics, will age and 
ately after the oil is nthe zation have grown to comparatively 


deteriorate. The deterioration is 
‘ transformer, and results the large dimensions they become 


since its rate increases f sludge ; luble in the oil and ttle out. In 
> sO ) Oll anc se ) 
with time and with the deterior ation — ormation of s udge, organic acic e in i an ( 


peroxides, highly conducting metal. this form the petrole um resin 


ain Soaps, , water, and other ‘deteriora-— = sludge, 


W hen a certain degree of dete- 
Since the unsaturated hydrocar- 


hibitors. All the hy ‘drocarbons are 
active materi: ‘they. 


‘quite reac dily unite with oxygen no 
from the air if they are exposed to it. 


ioration | of the oil has been reached, products. Its first visible a 
it ceases to fulfill its function as a sign is a \ gradual changing in color of bons are known to produce sludge a as 
the oil. With continued oxidation an end product, , the maintenance 


dielectric and as a cooling medium — a 
and may cause a a failure of f the trans- 4 1e «de products ogica y as 1e quill 
former. In view of this, it is obvi - more rapidly and the color of the oil _tist ee. Why not remove them in Te 
_ becomes progressively darker. The fining? ” “He is told that this can 


involved for the maintenance engi- time, so high in fact that the oil acids — 
when he is informed by t the readily metals, ‘pars 
scientists that oils are extremely” ticularly copper, producing metal 

complex substances and contain a soaps. These soaps dissolve in the» 
great number of individual com- with resulting deleterious effects 


ous that the maintenance engineer - 
cannot be satisfied merely to start rate of formation of the oxidation and has been done and that when it 
tha good new oil having produets in indicates the rate of change is done a so called over-re de 
dielectric ‘properties, of the physical and chemical fined oil. Such | an oil is very me 
information an to how much Shows, the degree of ite chemical though racially nocudge i re | 
deteriorated, and as a consequence iis situation | becomes eve nmore avery high value ‘in a short period 0 01 


‘ 
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pounds about some of which only its electrics al ' characteristics. Tel 
very little is known. He is told | The uns saturated h hydrocarbons have | ert 
DISCUSSION OF THIS PAPER ‘that, basics ally oils are hydroe: ar- been found to be re remarkable e by 
INVITED, either for oF THIS of for the & 


attention of the author. Address all com- bons, that is, they are composed inhibitors which, by becoming 
munications to A. T. M. Headquarters, 1916 


Race St., Philadelphia 3, Pa. entirely of hydrogen and carbon, slightly oxidized, conside rably re- 


“18 T E 
Edison Company, Chicago, Il except: for some small amounts of tard further oxidation of 
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The oxids ation of in insulating oils ‘ondition of Oil and Insulation as esidu: al with petroleum 


proceed directly but through the Found in Service: and the varnis sh constituents with — 


termediary of cate alysts, which | benzol, ‘the green deposit was eX- 


first: absorb oxygen, form peroxides, former. f: ailures to ins tracted from the cotton insulation 


and the n give up hi alf of service. prob: ably ever y a suitable solvent for copper 


to power company now has a program | A 
The work of of the scientists ha has re- for regul: ar inspections of the condi- 4 ant alysis of the soap extracted from 
sulted in in many new dev -velopmen nts tion of transformer insulation which this sample showed that it contained 
and has as indeed gone far in explait aining routine tests on the insula about, 10 per cent copper. re- 

the fund: umenti ul reasons and proc ing oils. We have inspected o over mainder the extraction ha 
esses of de ‘terioration of the oil in | period a. the condition ¢ characteristics which indicated it to 
a as well as the significane e eof gre a mixture of fatty acids of linseed 
the chemical chang anges” the oil re- nd type oil and tung oil. 
sulting from its oxid: ation. and ages, which h ypee, make, red A simile ar condition was found 

advanced our knowles not only for various ‘reasons. We the insul: ation of some coils from oil- 
about transformer oils but about found that the oli result of ike filled voltage e regulators which failed 
transformer insulat ion as a whole. terior ation had become disc seolove: in se rv ice. Again onsider: able dis- 
| The scientists have listed for us the carried | various amounts of sludge, coloration of the cotton insulation 
desirable rties good oil should ‘smi all solid urtic ‘les and carbon green “copper soap as clearly 
have and those characteristics th: colloidal suspension and quite often Visible and tests indicated high 


may serve criteria of its quality or a mol ly odor Ad ditional acidity and considerable copper con- 
The hi ave listed st: abil- coating tent in insula ition. A test 


sludge i in the form of a pasty ce 


ity during service, and retention. of * as deposited Son the windings, spec imen cut from the slot portion of | 
all its desirable chemical and elec- transformer ¢ ores, and on the bot- ie of the regulator coils was sub- 


trical properties over a consider erable ‘tom the tanks. However 


; of time main require- startling result of these investiga- . factor of the insulation be- 
‘ments of any insula iting oil. tions was as the frequent finding twee! adjacent conductors of ad- 
‘* ‘ _ To determ: mine those properti les of oil evidence of « leterioration of the solid = ig layers was found to be ‘ 9.6 
1} whose m: ignitude, or rate of ch: ange, was per cent, , While the power fi actor 
i; pom Ld manifested. ‘chiefly by a great rec due- insulation between adjacen 
ial was 5! 
they “tion of the ‘mechanical strength of conductors of the s ame laye er was 09 
Ceveloped new tests | and test the: insuls ation. It was most appar per 
, q ent in the brittleness and greatly re- ow insu ation reste, cand ow 
tive instruments an apparatus, an¢ e g of the insulation 
- | after long and laboratory duced pressboard nc du tors of 
‘hs ave dle th withstand slight bending» etween adjacent conductors of the 
value mulsi iydrophil hich had from The organic acids formed in the 
| number, -refractiv index, sludge the main body of the pressboard and oil during its oxidation may be 
$ ution ation, sapon- the 1e "appearance >and phy sical con- various degrees ‘of activity and are. 
ification, ielectric loss, die lectric Bites of cotton | covering of the usually divided i into: the 1 rel: atively, 
constant, dielectric strength, power coil conductors. In a ‘number of strong acids soluble in water, and 


etor, and d-c. resist ivity OF COM> the « tape on the coils ‘the weak acids insoluble in waters. 


_ ductivity. ‘These tests have — Pipe r found that the so- -called vola- 
insulation on. tile acids, « or those with low molec, 
_ ‘used, and many of them are fully — was of a more or Jess uniform green ular we ight have a marked effect on 


described: in "the AUS T. M. test ode in much larger areas. Upon ‘power factor of the oil and that the 


= TF 


methods. removal of the: cotton insulation, a ct given amount of 


Anu number of th the fundamental i organic acids in the oil upon its 


“vestigations. and scientific studies of trical properties increases with de- 
e nature and causes of insulating creasing molecular weight of the 


ail deterioration have | been een described of the cotton cov vering. T he acid. These acids are not only 
the technical litera ature. Of spe- ‘copper itself showed evidence of conducting also _ corrosive ‘in 
| Gal interest is a contribution by considerable corrosion The pres- While the action of organic 


‘iB M. Clark,? in which he analyzed 7 - ence of the green deposit on some “8 


various tests now in use on insu-— the conductors and in the adjacent 


‘lati prese 
ing oil and presented ries of insulation ‘suggested the probability 


_rationships between pairs of prop- of an attack on the « copper. by or- 
of oil as ganic acids, with the resultant ‘soaps. Asa rule, the ‘more 


by oxidation. formation of organic copper John D. Piper, N. A. Kerstein, and A.G 
2F. M. Clark, Covedation of the Chemical Heiger, ‘‘Oil-Impregnated Paper, Sorbtion of 
Electrical Changes the pounc Is or copper soaps. U pon dis- anic Its wring he Power actor," 
n 10n ineral Insulating O1 roceedings, ustrial an di emistry, 
Mats., Vol. 40, p. 1213 (1940). secting moving. the 1937, 
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oils oxidize an form at acids water in a transformer also 


quickly than oils not so highly ates the formation of sludge and has ‘attempt an be ms 
refined. The oxidation of an insu- other hi armful effects on the them all here ie: Bals 
oil” and the form: ation of former. Sludge thickens the oil, re- that fund: amentally it) may be said 
organic acids may be accelerated by ts tards and “sometimes even stops” the that Ww hatever increases the ionic 
certain components of the solid in- _—cire culation of the oil, decreases heat — content of the oil also c ‘hs anges its: | 4 
/sulation, particularly by some of the conduction and heat dissipation, and electrical charac teristics. 
varnishes used on the windings. may cause overheating and subse- 
Deterioration of all the forms cat quent failure of the transformer. rmination of C ‘ondition cand 
‘sale insulation evidenced by brittle- Although sludge itself, w hen dry, teeability of the Oil: 
ness and crumbling of the mate rials has rel atively high die lectric. have no unit of 
was found during our investigation strength, it absorbs moisture very rioration and cannot express it 
‘in a considerable number of yen readily and i in the presence of mois- as a definite numeric: al quantity, 
formers. In some. cases cotton ture becomes a distinct insulation Deterioration of an oil is, the refore, 
hazard. The organic acids not directly measurable, the 
te to ‘the it fell haps the worst contaminants of an condition of an oil can at best be 
the conductors when touched. insulating oil. indicated only in ndireetly by measur. 
The deterioration of the solid insula-— ducting they ase the conduc- ing some of its physical, chemical, 
tion appears to be the result of either tivity and power factor of the oil _ electrical This 
oxidation or acid hydrolyz zation or and decrease its dielectric strength. 
| 
both. reponderance of ev evidence, Although the o organic acids are 
however, points to acid hydrolyza- weaker than “mineral acids, , they me: of oil” 


tion. Itis well known th: at cellulose will, nevertheless, corrode the metals and it its henge: such 


absorbs and tenaciously holds acids» contact with the oil, form metal 
which can | only be Temov ed by long soaps, and attack and gradu: uly de- + nie if the 
contact with repeated changes _, teriorate the cellulose insulation of : and electrical ‘properties of 


we transformer. ‘mer. | an oil were a direct meas usure of its 


It appears to | be general practice deterioration they “still would: 
to consider the acids as just one provide a ete so ution to’ the 
thousands of tests the oxidation products and to be 
have been made all over the country ¥ concerned with the effec ts ths at the ability of a aed oil, bee: ause c then is | ss 


all of new and used oils. 


acids have upon the electrical « char- no known ‘measure or relation which 
_ acteristics 0 of f the oil without paying» w ould reliab oly indicat ate how closely a | 
4 
ans raly zed, ‘ands some of or any attention to the deter i- certain degree of de terior: ration, 
summaries published. orating effect the acids have on the whether c hemical or electrical, ap- | 
able test data and other information solid insul: ation of the transformer. proaches the end of service: vbility of 
indicate that the degradation of the Yet it is well known that the cellu- the oil. To be still serviceable, a 
‘lectricai ch: racteristics of an insu-— lose insulation n used i in transformers insul: lating oil must satisfy three 
lating oil in service is entire ly due y.4 is not. acidproof nor even acid re- = main “requirements: (1) ) it t must 
the presence of the chemical oxida- _ sistant and that its useful life may be still be a satisfactory dielectric, (2 ) | 
tion products in the oil. The “considerably shortened by the or- ‘it must still be a good cooling 
effects of this -eontamination are ganic acids” formed the trans- dium, and (3) it must not have any 
: -cumulativ e but. not "permanent. former oil. During our transformer harmful effects on the solid insulat- 
Removal of the contaminating oxi- inspections we have found that a ing: ‘materials and | meti ils of ‘the 
dation products restores to the oil large number of transformer failures: transformer. 
its origin: al electrica al properties. were caused by a short circuit be- is readily apparent that 
the oxidation products, water, tw een adjacent turns of the winding. single now in general use, 
sludge, acids, and metal soaps ap- That is the place where only ace tlu- _ whether chemic: al or elec trica al, can 
pea ar to be the worst. oil contami- lose type. insulation is involved and a satisfactory indication of all 
nants and perhaps also the most where the concentration of the — ‘the oil properties involved in satisfy- 
dangerous. Al Although only a small organic acids and resultant ing these requireme nts. 
quantity, of water mé ay be dissolve ed form ation of the metal soaps W ould | Since further “serviceability. of a 
the oil, much of it may be ‘present be the greatest. al | soaps being depends in the first place 
or in the form: of a an conducting and usually upon the combined effect all the 
_taminants present in the oil 
upon its electrical char acteristics, 
power of the oil, it their con- determination of serviceability 


greatly affect | its dielectric s strength. centration appears in the cotton ofa used in insul: lating oil should id there’. 


a 


It is the w ater in suspension ev enin insulation of the conductors, their fore be based on reliable information — 
minute ‘quantities as few ence is always dan- 


"parts pe er million that] has a ver y pro- and J. L. Oncley, “A 
r - Study of Some Tests Used in the Inv estigation of 
nounced effect ot on n the dielectric ‘affecting proper Insulating Oil Deterioration,” U.C.R. Committee 


1 Saturants, 
strength o of the presence of an oil are, course, 
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of them has to be supple: mented by 
other tests. But even if a series of 
the g generally y accepted tests is made 
on a used oil it may or may “not: 


merits of the al t tests vary 
considerably from laboratory to 
labor: atory, ther re is ‘no doubt that 
each these tests is significant 


on the know ledge « of amount of 
an ny or or all of. the | contaminating 


oxi dation products present in the snl 
or upon any one of its cchemic al o1 or ‘show the true condition of the oil within its own scope. In practice 
characteristics. and, therefore, may or not it has been found that some of the 


taking place i in the individual c Pot for a correct decision upon its serv- _ than others in dete cting y the prese nee 
cteristics of insulating oils due to é iceability. Since e we are not cer tain > of of the contaminating oxidation prod-— 
xidation in se rv ic e, resulting from __ in this respect, and s' since no o definite ucts in the oil sad} in detecting its — 
“exposure to air, are not uniform and ; relations betw een the oxid lation terioration. Dielectric strength, 
that fr from case to ase they products and their effect upon the power fac tor d-c. resistivity 

“appear unpredict ‘able ratios. electrical properties have been estab-_ have become very” popular. The y 
Clark: found that the changes lished, we cannot : is. yet _satisfac- hi ave been used for. years and | 


we ll know n th: at the changes furnish the informa ition “nec ess ary elec ectrical tests are more sensitive 


= 


pend on the type of oil, on the ihe ature torily express serv ice: ability | of a to be the most pri actical for routine 


and degree of refining, as well as on oil asa function of its deteri- testing of it 
1 | the conditions of oxide ation.” _ oration as reflected by. the 1 results results serve as a very useful guide 


nsulating oils and their: 


wire 


conditions of. oil “oxidation of these tests. By ‘this we do not in the maintenance of transformers. 


vary from t transformer trans- mean to imply that these tests have 

mn former and “consequently no rigid value or to minimize their im- nterpretation of Test Data: 

generalizations can be made. Tn ports ance. On the contrar y; they tunately the results of the 

h of the s same are the on only source of ve ‘ry impor- tests now in gener: ul use >on insula \ 

y | size, and age, with the same oil sub- tant and useful information i in study- ing oils do not indicate re liably. and | ul 
| jected to tl the same service condi- ing the nature and ¢ auses of insul: it- conclusively when the oil to 
of tions, the ‘rate of formation, the ing oil deterior: ation. They will fulfill its functions and when it 
ts "kind, and amount of oxidation prod- Show the magnitude and rs ate of should be discarded. his has to be 
| ucts prese nt in the oil donot haveto ange in some of the character- ided by the maintenance engi- 
the same. There appears to Asties as they are caused! by service  neer. Since there is no link con- 
nodefinite rat ratio at whic h the various: conditions or by contrdlled labora- necting the causes s and the effec cts, he 
oxidation products are formed in ithe iwill must evaluate the data of the vari 
during its oxidation. Two oils contamination or ¢ eterioration of ous tests on the basis of their rela- 


4 
having the same power factor may the oil ev en in their early stages, tive importance 


and 3 may be _used as a 


—eontain different amounts of sludge. 
_ Two oils having the same amount of 
uy \ vary in their acidities. 
a | Anoil with a high : acidity may have e- 
| a low sludge content and one with a 


they do help to the oa of of 
number of transformer failures: in Sy oil as reflected by the test net 


t | low acidity may have a high sludge service. Their chief significance, and decide whether the used oil is to z 
») | content. it w as found that at i in some however , lies s in that the y provide | be ret tained or disc arded. To him 
yi eases the organic acids are used up about the only warning signals: of this is not only a difficult but also a a 
forming met al soaps: _as fast as approaching danger. annoying pr ol 

th ey appear in the oil. That means” Although the results of these tests While the scientists and 
that an oil with a low neutralization (offer no positive indication that the ers are fundamentally concerned 
~ | number may have a higher saponi- oil is in good o1 or bad condition, they ; with the causes s, the ma uintenance of 


do provide a definite clue as to the 


fication number ‘than one with a engineer is interested mostly in the 
| | considerably higher _neutralizat ation nature and degree of contaming ation effects these causes will ultimately 
number. The effe various com- permit certain conclusions to have upon the electrical properties 
a | binations of the oxidation products. be drawn about the condition of _ of the oil and upon the s solid insula 
present in th the oil have on its elec- While it is true that all this tion of transfor mer. He is 
trical “properties is by ‘no means no more than a probability, it 1s "principally interested ‘in the value 

‘eorrespondingly uniform. Further- equally true thé this probability and rate of decrease of dielectric 
‘more, some contaminants are know isingly well with the strength _of the oil and in. the in- 
and experience obtained it din crease of risk in operating a trans-— 


to have a pronounced effect only on 


OT 


| one of the electrical I properties of the | field serv ice. _ By means of labora-_ former wi ith the used oil. — From his | 
f oil and to produce only a negligible — _ tory tests on comparatively small —_ point of view, there is only one pur- 
a fs change i in the others. - Some hav yean samples we can quickly find w hat —_ pose for r making any tests on the oil, 


takes place in service over a period | to ge ta quick, reliable, and con-— i: 


ofy incing indication whether a certain 4 


Of the many tests used in oil is still serv viceable. He knows 

tory investigations, only a a few fall - that the service life of the « oil has 
use embraces the whole picture and, pees what we call routine prac- been shortened and he wants to, 
therefore, alone can furnis h tices. Although on know how much. For this reason 


desired information. one ience, about the merits and de- alone, he submits a sample of the oil 


a 


ein 
effect the electrical prope erties 
only if ‘accompanied by another 
for example, sludge : and moisture. 


2 None of the tests now in general — 
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and uncert iti es in inter prob lem, of the “power com- 
-preting the data, there is an urgent panies have alre: ady s set some arbi. 
to get a definite peed among the maintenance engi- limits for at least some of the 
simple answ er to his problem. He neers of the power companies for ‘more important properties the of oil, 
has a used oil and wants to be told — some de finite standard method of Although these limits s are not uni- 
a _ Whether i it is | safe to operate a trans-— : interpret ation and evaluation of the form and \ vary from company to 
with this oil. Instead” of test data. The lack of such n method company indicates that such 
being | told, he first has to ‘interpret has already led some maintenance limits can be established. - roperly 
some test data, { then answer his own’ engineers to place little reli: ance in- chose n a and used. inte woul ! go far 
question, and finally make his own the tests on oils. In fact 
decision about the se rviceability there are some mi uintenance engi- 
. It seems to be clear that “neers W ho claim to be able to diax- Bessey of ted 
the test results we are not ableas yet —_—nose the condition of a used oil with — _ and would greatly increase the ‘use- 
to determine satisfactorily the equal re liability by just a visual fulness tests. he ont ablish- 
dition of the oil and predict its be- amination and by smelling the oil. 
havi ior or se rvice Ii life. Thus, these ‘Since we cannot always teliably obtained from actu: service will ‘i 
tests, no matter how carefully ‘made, consistently interpret: the test a big undert: aking w whic h should be 
cannot: serve e their purpose results in terms of condition or ¢: arried out by no pescer 


the mainten nance ngineer is con- serv ‘iceability y of the oil, _then we th: un a national socie 
xt b = The purpose of this paper 
date will alway ays rs be 8 sees hat ques- is the effect a the ouciids ation 1 products beer en to show that there i is an n urgent 
tionable until the test results can be present whic h renders oil “need not only for standard test 
re eliably and _ consistently inter- actory for further serv ice e, then methods but also for the inter preta- 


preted. Tf judgme nt based on ex- it should be possible to. set some __ tion of the test results, and to urge 


4 perience is the deciding factor Timmits for the allow able amount that the matter of first consideration 

the: interpretation of the test de ata : ‘these oxid: ition products in ‘the oil bethe establishing of limiting values es 
the question immediately arises— and for the maximum allowable for the maximum allowable amounts. 
how curate and reli able is the effect t they may have e on some of the of the oxida ation: pr oducts in the oil 
isurable electrica al properties of andthe m: maximum effe et they will be 


the oil oil which, w hen” reached, would allowed to hav on some_ the 

4 


‘discard the oil. Recognizing the the fl a criterion of its “service 
Because o of the present- -day -diffi- difficulties and import: of ability. 
“DISCUSSION 


Allwe are try ing todo 
Oc tober, itv w ras: is to arouse the interest of ani ational connection with ~C. resistivity 
indicated that the analysis of ma iny like the . A.S.T.M. or tests, so so far with very good. results, 
_ transformers: in the field which American Institute of E ‘leetrical have found that with any f fund: 
inte facial Lae wer fa stor ngineers for the ‘est tblishing of al c hange in the « oil the d-e. 
+ standard limits for the tests now in reel stivity changes faster than power 
power r fae did sot corre late with on insulating oils, inc luding the actor for ne w oils and slightly 
sludge in the transformers nearly as _ interfacial tension test, which could —_ deteriorated oils, at about the same 
well as did t the interf: acial tension be used as a conclusive indication — _ rate as power factor for medium oils 


whether a used ¢ oil is still serv iceable. and mue he slower than n pow er fac tor 

should like ‘to a sk Mr. Pohnan for bad}; deteriorated oils. That 
whether ¢ or ‘not he feels, in v iew of the speak aker not “ck me eans ‘thy ‘the d- resistivity is. 
the foregoing, that the interfacial phrased m my ‘question properly. All more ore sensitive than power factor. ‘to 


tension values , let us Say, Wi ould be I was after was your person: ul opin- a detect any changes in good oils ¢ and 
a better | single guide than : a power ~ lon as to the value of the power fac- that power factor is of greater or value 


ar factor on the oil itself tort test as a measure of oil in an inv estigation of ted 


Mr. F. J. Pohnan (author).—As I 4 

have emphas asized at the “beginning — “tension curves, I feel that the d-c. 
‘it is not my intention ‘to advocate POHNAN. \per “resistiv itv of an oil, fh from the begin- 
the preference for any one of the a3 have stated that: none of the tests — “ning of its oxi ation v Up to the point 


tes s now in general use on insulat- now in general use on insulating oils, 
in 


‘ing oils, nor to discuss their merits alot ne, furnishes uffic ient informa- t, if not faster, than int 


(or a real diagnosis sof the « facial tension 


Chief, Lubricants Div., Aluminum Research dition of a used oil and that any one Mr. B: Baspaven.§ 
Laboratories, Aluminum Company of America, 

New Kensington, Pa, of them must, there fore, be supple- = Professor Electrical E Sngineering, 
Published ASTM Bt No. "Cambri 
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cause the mainten: ance engineer to measurable electric al] properties of 4 
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ates the at pr ac tic ar 
all of the observed loss of power fac- a 
is due to the ionic co conduction. 
The power factor of an oil | is the | 
ich ‘of the ionic component of 
current: to the capacitance compo- 
nent of the current. Since the ionic 
component is inde pendent of fre- 
ar 


-_Tanges the power factor due to 
ligible and the * power factor of the oil 
_ is due princips ally to ) these 1 nonhydro- 
carbon components. 
a that work of this type ‘might be 
importance in studying the action of 
these nonhy drocs arbon compone nts. 
factor fre- 


It is known that certain additives in 


rly, 
far 
ties 
‘ith 
ilts 
ish- | 
ata | 
be 
be | 


ponent is 
frequency, 
“quency \ will be a re lativ ely smi ull amounts | can materi-_ 
“constant. Thus, the power f: uctor affect the performance of an 
an oil ata frequency of 1 kiloeyele oil. Howeve r, thes se ad- 
sec ‘ond will be approxim: ately ditives or nonhydroc arbon compo- 
0.06 of its value at a fr equen ne y of nents do not contribute signifie: antly 
_eycles per second. to the 60-cycle power factor of us usual 


oil 


Most mineral oils | av ery 


Socony-V 
certain acuum O 


tatistical 


; Ana alysis A 


th Test 


. Greenfield 


Diele 


\ given set of di ata may be used 
for any the "purposes outlined 
abov e but move often is used for all 
the purposes. In gener: ral, 
degree of control exercised over any 
set of observations must be ine creased 


CCUMULATION of 


from experi- 
ment is, in the case of the physical _ 
-scienc es. le least, generally repre- 
sented a group or ra ‘series 


tially the "conditions s on the 
_ same types of materials produced 
the conditions. 


SENT 07 ‘OF 


Pres 


(a) 
values 


data becomes more inv ‘oly ed, and 


as the number of purposes for which | 
groups of numerical lata. Depe nd- data is increased. 
upon the system of obse ration BY ‘contro 
employ ed o1 conditions | of “exper the corlcept of 
ment, the data obt ained m: ry be represe nting rest alts ‘ined 
(a) To determine the _depend- 
nee of tivo or more variables, 
x | (b) To interpret and ascertain | 
the causes of observed pher nomena, 
To determine the character- 
behavi ior of materials, and a T he more data accumulated 
“(d) To determine the statistical | controlled conditions, the more per 
distribution of the quality charac- feet are the reasoned results ‘there- 
“teristics of a euatevin al or degree of NM from. ~ Howeve er, the ga gather ring ig of a 
‘ision afforded by a given test. 
—DISCUSSION OF THIS PAPER IS 
| INVITED, either for publication or for the atten- 
5 tion of the author. Address all communications 
to A.S.T.M. Headquarters, 1 1916 Race St., Phila- 
delphia 3, Pa. 
a This is the fourth paper in ‘the first series a 


Symposium on Insulating Oil sponsored by 
beommittee IV on Liquid Insulation of Com- 
mittee D-9 on Electrical oe Materials 
and held in Atlantic City, N ctober 16, 
| 1946. The other three, with discussion, appeared 
in ASTM Buuuetin, No. 146, May, 1947, p. 90. 
* Engineer-in-C harge, Electrical Laboratory, | 


time naturally incre oes. 
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ionic conduction i is practic cally neg- 


believed account for it? 


of Mr. Poun AN.— ~An 


measureme rade. under 


= 


great mi ass presents two 


The task of 
inte rpretation of the large range of 
associated with the mass of | 


The expense in mone y 

| te obtain | the high degr ee of ace 
nherent in large data M 


‘TLLIAM _G. 


Honscn— 


which “should “Tike to ask Mr. ah 
Pohnan. . me! itione at least 
one instance in which he found 
carbon in the aged oil. OW as this 
important in quantity and appreci- 


= 
ably significant, and how does he | 
4 
appreci; 
amount of carbon was found in the 
oil of only one transfor mer and we | 
did not consider it a serious problem. 
In some of the other transformers, 
with a moder: ate amount of ‘earbon i 
in the oil, it was found that the black 
Vv arnished ts was partia lly car- 
-bonized, app: wrently from ¢ ov verheat- 


ing of the Winding, and ‘that the 


due to this source ‘leak. 


"roce 


vet the disadv antages of 
involv ed analysis and excessive test- f 
it is necessary : and desirable to 
apply simple statistical theory. 
This” has be ‘en recognized i in all 
_ branches of science and many able 
-mathematicians have contributed a 
large share of their life’s work per- — 
fecting the _theor y exte nding 


The . A TA M on 


tion of Datas 
No 


No “organization haa more fully 
“Tee ognize the vi alue 1e of statistical 
ang aly sis” than 1 the A AS.T.M. 
place the handling and analysie of 

data on a more e ‘flicient and scie tific 

basis, the Socie ty undertoo = 
1933, th the publica ition of its “Mi anual 
on Presentation of Data This 
little book, prepared “by an able 
committee, has been “reprinted four 
times since 1933 and ‘its original 
Scope: extended by the | 


addition of 


“A.S.T.M. Manual on Presentation of Data 
Including Supplements A and B and Tables of 
‘Squares and Square Roots,’ Sponsored by 

7 Committee E-1 on Methods of Testing, Am. 
Soc. Testing Mats. | 

lication.) Acknowledgment 

for text material and curves reproduced from the — 


m. | urements of the power factor o an ydrocarbon components. These Mr. " 
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FREQUENCY BAR 
me- BARS CENTERED ON CELL MIDPOINTS 


limits to twioe the 
precision of test. For example, j 

dielectric n is read to the. 
nearest 50 v., the cell | boundaries 


ALTERNATE FORM should be chose: nto the) nearest 25 
CHANT The number of cells is preferably 


(LINE ERECTED AT CELL MIDPOINTS) 
and twenty, but. 
if the numbe r of observ ations is less. 


than ten, a frequency distribution of 


value. 
l shows four possible types 


° 


FREQUENCY POLYGON ia 


“4 > Ss 
mioroinrs) | of frequency tributions for 4 


— 


PERCENT) 


gi iven set of data. It is seen that 
whereas the total information con- 

tained in the original data is largely 


FREQUENCY tion represent ation, the latter per- 
— (COLUMNS ERECTED ON LL 

an immedi: ate appraisal of the 


ganized data. W hen the data are 


taken under controlled conditions, 
"500, the form of the frequency distribu- 


300 | 450 | 600 | 750 | 900 | 1200 | 1350 | 1500 | 1950 | (1 | } Fi 1 
‘ Whereas presentation in the form 
4 of a frec uency distribution effects 
The Manu al does not pretend of analysis and will unfortuns ately 
Gate 1ere are Valué e vantag 
urther condensatior 
simple ‘tions which nur 
sents those facts and statistical pro-| Suamarization oF Data ple tunctions | 
dese ribe the form of the data distri- 
cedures which in the opinion of of the study. of a single property 
~ Manual committee were deemed to _ a, a materi: al, for example transverse | 


bution These functions derive 
be of material value for the purposes — strength of brick, the results of a : 


| 


from the Normal Law equation and 


of A. S.T.M. ithout further number of tests will ays present are ‘thus applic: able to ata ‘taken 


r controlled conditions. Three 
course to the literature, it is ; possible a rather wide 1 range of values. The unde 
aes factors are found to be of most use 


to apply effec tiv vely the information OV eral: picture ov 
contained in the Manual to almost in valu: ating date They 


any ty pe of A \.8.T.M. problem. The in some form of | frequency 
is of the opinion that a a copy grouping such tl that range of A asure of central t tendeney._ 

of the Manual should be owned by spread, the maximum and minimum 


w ery member of he Society, its : es, e and the 

contents understood, and its recom m- number of tests” become readily ap- = value, 
mendations as the handling parent. setting so-called —— 


The way y the observations 
data follow ved. equal cell” boundaries and classify-_ group themselv es with re 

r those ‘who have not familiar- ing each numeric eal value with the ‘to symmetry abou 
with the AS.T. M. appropriate cell, a grouped fre~ the value. 


Manu: al on P resentation of Data, quence y representation is obtained 


which not only condenses the data Of the many fune tions hich 
its highlights with pi artic ul: ar ‘appli- a to pict torial il form | but permits ready a might be used to describe the above 


ation to a Dielectric Strength Test — evaluation of the factors mentioned __ three factors, we find the following 


procedure proble m on insulation abov The “frequency y” for any of greatest, use: 
oils. the ‘this: cell is the number of ations oe 


serv vations. With regard to choice 
“most sections of the Manu: al of cell boundaries and number, these 
therefore, ison chart” are dictated somewhat by the where 2, 22. 
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TENSILE STRENGTH, PS/- 


(o)T OWFERENT OISTRIBUTIONS | MAY HAVE THE SAME VALUE OF | 


"FRACTION OF TOTAL OBSERVATIONS BELOW SPECIFIED LIMIT 


wisininie of Single Functions to Describe a 
Frequency Di: Distribution. 
mar 
yalues and n is the | total nu oneal of 
2 Standard Deviation, | o: 


q = 


3. Skewness, This is a meas- 
ure of the “Jopsidedness’ of a a fre-— 
quency distribution. It is a pure 
number and may be negative or 
positive from zero depending o on the 


| 


direction of from nor-— 


help. of only two func-_ 

7 tion, it will generally be possible to 
‘estimate the percentage of the total 
number r, n of a group of values, 

Ww hich | lie betw veen any stated inter- 


-aandaz = - b, so long as a and 


valz = 
b are symmetric about the average 
value. WwW hen the selected limits s are 
not symmetric about the mean, use 
of the skew ness factor k will provi ide 
a more accurate estimate . Fi igure 3. 
- is a nomographic chart based on the 
Normal Law integral. _ By means of 
this chart, it is possible to approxi- 
In addition fun mate the percentage | of total obser-— 
av erage, standard deviation , ¥ v vations lying within a any giv en sym-_ 
and wate, two other factors are metric range: x + to. . he larger 
divalue. Range Ri is s the the number of observ: the 
better the approximation. 
minimum v alue; relative e 
Pis the fraction of the total number 
observations lying within. stated 


homogeneous data yielding a value 
of standard deviation, ce it is re- 


limits on the scale of measurement. — c uired to estimate what percentage 
4 a set of data, we should like to 


\ of the total number of observations 


will fall within plus or mi 


from the mean. In, Fi ig. 3, op, 


[Figure 2 indicates how relative 
fh P, and arithmetic mean | 


_Normal Law _—" Diagram Giving Percentage of Total Area Under Normal 
Curve Falling | Within the Range 
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a (b) SHOWING WHAT LIES BACK OF we PLOTTED POINTS 


; 
Fg 4. —Dependent ‘Variables, One Being 


” tions, av erage and standard devi ia- 


Asane example, consider a gro oup IMITS OF U OF 


) AN EXAMPLE OFA GRAPH AN RELATIO 


— 

OBSERVED VALUE 

¢ AVERAGE OF OBSERV- 
ED VALUES wi: 


GRAPH(a) 


PLOTTED POINT GRAPH(o) THE OBSERVED AVERAGE OF 
A SAMPLE FROM AN OBJECTIVE FREQUENCY DISTRIBUTION 


2 on the ¢ scale, find 95.4: 5 on t a 
percentage scale; this is the result 
sought Obviously, the greater the 
standard deviation the less efficie a 
the data from a statistic: viewpoint, | 


thus connoting more variability of 


al, test methods, or both. 


 Fleure 4 (a) shows an observ 
relationship between tensile strength | 
and aging time. Fi igure 4 (b) shows 
the frequency distribution of | each © 
measured point and this provides 
some idea of the reliability of e¢ “ch 
averaged value. | On the whole, ‘it 
would appear that as the t test pro- 
ceeded the reliability of each deter- 
mined av erage point i improved. 
“his could be expressed numerically 
by: setting down standard devi ia- 
“tion along wi 


Next to efficient 
to assign to a given average, 
computed from relatively small 
_humber of observ ations, a 
plus-minus range within which the 
i true average may be expected to lie. 
By true average is meant the statis: 
tical ave erage obtained a as the ‘num-— 
ber of observations are increased to 
PRM 
7 include ev ery possible sample of the 
universe of samples; 


_ When n the data are omogeneous © 


definite 
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Tus STANDARD DEVIATION 


5 BREAKDOWNS ON 2 CUPS 


"THEORETICALLY SHOULD 30 


THAT 


72 CuPFUL TEST 


4 


WILL PASS WITHOUT RETEST 


PROBABILITY IN PERCENT | 
44, 


 cuPFUL TEST 


SAMPLES 


DEVIATION IN 
Fig. -6.—These Curves Show the Amount of Retestin uired 
q 
—R (AVERAGE 5)FOR _ Standard I. Present A.S.T.M. Standard: Five breakdowns on of 
QUART LE est three cups. “Average breakdowns on cup to be within 10 per cent of 
. } Standard II. Tentative A.S.T.M. Standards: 
(1) One breakdown on each of five cups. Average deviation’ to wel within 
e ~ 10 per cent of average. Also, individual deviations to be within 25 ) per cent 


One breakdown on each of two cups: (a) If neither breakdown below 
specified lirait, no further (0) If either below specified limit, 


N oF CUPFULS TESTED denotes that the error in the mean 
Fig. 5.—Correspondence Between Various Tests and Theoreti- OF SRY of 
cal Prediction of Accuracy. = n, will” lie within the ra range 
or led, ney distri- making ten breaking stre rength tances. “Fe obtain a better proba- 
bution follows the Norn mal Law and minations on a given sample of of hard- bility, the value _of (Gin Fi 1g 3). 
sample is a true random sample; drawn copper wire for w hich: ‘opposite the r required per cent 
will in general be possible = ability is used in place of 0. 674, 


ra write dow. n an av Gea plus o or minus q 


shies: eo F For ex: ample, if we require t the limits 
limiting deviation within which the = 8: 26 “such that the true ave erage W ill lie 
range e the true average can be stated For a P of 90) wil be within the range “computed in 99 


to be within a de finite sti atistics al 4 


For example, given a set of dat 
a limited number of > This | means av erage 
samples which | yields an av erage br eakdown strength of the wire 
stand: ard dev fiation o, “the lie between 570.1 and 580.3 in 
true, average W ill then lie the out ten instances | w hen the 


in P, per cent of of instances. _ vn 
‘simply expresses the pr robability of 


OBSERVATIONS IN SA\ 


e had 
say 99 in 


\ 


this being so, in per cent. . For the 1.08 : and 
35 of observations, 7 n, greater 


(universe are known, then a simpler 
statement for probable error can 


nd 


tmay be pic ked off the nomo- 


set de own, for” example: e: whe here 


or n, a any fers to the true average and 


decimal probability can be found by age to the : -_ of mt 
age a” 
means of the probability chart given aver age 9.70 


Consider a set of data ¢ obtained by 
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“numbers of -cupsful should, , for the 
“used. Five probability. of 99. 73 | per cent, 7 
dows ns on each of many cup __ theoretically sl lev from 
any ally s 10w a deviation from 
fillings. the true mean of 3c. To test the Jf 
72 cupsful each of single 


nces, we w find: 


per cent of insta 


ste atistical soundness of ‘the data, 
sa sample of new and used oil. 

le error ed ‘the 30 values were computed and ra 

partly filtered, five break- 

; in Fig. 5. It is seen that for the | 


downs on each of many cup 

fillings, "average five breakdowns per 

ty cupful, the correlation is excellent: 


APPLICATION. Om 3 LEAKDOWN ‘Test grou groups. permitted indicates good reprody acibility. 
statistical treatment to determine correlation for the initial break- 

Veienes es” the relative desirability and useful- | tests is not so good and this, 

The present Standard Methods of ness of the present and proposed of course, larger 
Insulating Oils AS.T.M. test methods. ‘his fol- variation in standard dev iation. 
(D1 7) for r insulating oils requires Jows since for a given large sample. bey Specifically comparing the A.S.- 
“that five breakdowns be made on_ (univ verse), ifa large’ amount of data .M. [. proposals, the 2 25-qt. sample 
cup filling. The test i 18 then to. under controlled conditions i is taken is anal lyzed further in Fig. 6. 
repeated with additional refills that the true aver age and its it is that present . 

until the averaged value of each of standard deviation become known, “a 
at least three fillings does not differ then a measure of | the accuracy -ob- = ‘the tests, pass a Ww ith less hin © 


Tange n number of — 


™ 


whereas the proposed one-shot-per- 
_cup-test will do- so. ‘only in 83. 5 


- from their mean by more than 10 © tainable using a smaller number of 10 per cent average dev iation, 
per cent. T he proposed modifica- 


he prc mod tests may be determined from prob- 
tion for this test is as follows: ability tables. 
One breakdown test shall be For the 72- -cupful group and the __ per cent of instances. T his curve 
each of five fillings of the 25-qt. sample, Noakes prepared is made up as follows: Considering 
test: cup. = If the average deviation averages ‘standard dev the five-shot-per-cup-tests, an aver- 
’ from the n mea an exceeds 10 per cent for both the first and five break- “age of 26.84 kv. with a standard © 
or if any individual test deviates _ downs for one to five cup fillings. deviation of 1. 265 i is found. i. Hence, 
than 25 per cent from plotting both the averages and deviation amounts to (4.72 
average, _additional tests shall be a. the standard deviations against per cent of the average and from 
made. The diei ectric strength shall filling number or breakdown num-— “Fig. indicates a 68) per cent 
be determined by averaging the the systematic variations were probability. A 10 per cent. devi ja- 
first five tests that conform to the readily _ visualized. For example, tion would be given by ‘2. lo. 
allowable variations. was disclosed that no progressive Refer ring again to Fig. 3, opposite 
@ For specification limit p pur-- x increase (or decrease) in the mean 2.1 is found 96. 6 per cent w hich 
«poses: only, « one breakdown on each the average of five breakdowns is the prokability corresponding to 
of two 0 fillings may ber made e and pro-| filling occurred when each the 10 per cent limiting deviation 
_ viding each breakdown exceeds the ful was considered separately and set up in the method . By taking 
the oil is deemed to be this was substantially true for other values 8 corresponding to vari- 


satisfactory. If not, the | provisions Bee single breakdown fillings although ous percentage deviations, the rest = 
of (a) above must be carried out and the spread was larger. The effect of the curve may be set 1 up. 
value determined. of including more breakdowns in The analysis, therefore, “indicates 

the averaging of initial breakdowns “4 that where there i isa limited number 
| Reronr OF Hypro- -ELEcTRIC resulted in little change i inthe mean of fillings, greater accuracy” is 


Comission OF ONTAR 


NTAI 10° but steadily decreasin ‘standard tainable b the five-breakdown- er- 


a report dated February 28, deviation. = filling method. Based upon these 
Figure 5 is a reproduction of Fig. observations, Noakes suggests the 
1946, Mr. Frank Noakes of the 6 i “‘Noak t Tw ts of fol ethod to b fi 
Power ‘Commission in Noa es’ report. Two sets of following method to be used 


of Ontario presented 2 analy zed re- 


solid curves are shown for each of dielectric strength testing of oil: 
the 72-cupful and the 25-qt. groups = (a) “Except as specified in ee 
corresponding to one breakdow graph 5 breakdown ns shall 
er-Cup- tests and five breakdown made on each of the 3 fillings of the 
per-cup-test. In each case the true test cup. If the average deviations 
av erage and its standard deviation from the mean exceeds 10 per cent 
are known (results of all the ‘tests oF if any individual test deviates — 
made). _ Using a 99.73 per cent than 25 per cent from the 
_ probability, , the curves" how average, additional tests shall” be 


sults of a lar gel number of dielectric 

j strength tests on _new and 

transformer oil. hese “tests may P 
be grouped as f follows: 

= 822 ra samples from all 

sources. Five breakdowns: 

on a single cup 


large the deviation from ‘the made, The dielectric strength shall 
average will result by tests made on be determined by av eraging the 
Part Ili-B, p. 65. (For ‘1, 2, 3, 4, 5, ete., cupsful. Indi- first three tests that 


see Part ITI-A, p. 869; Part III-B, 


these the 


-vidually reraged tests on 


| 

| 

| 

« 

&§ 

| 
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sated: nh con- mine w hether | the breakdown safely on one ‘one filling of the test cup. The 
‘siderable qu quantity, so that the time exceeds” limit specified, or ‘average erage of the 5 breakdowns shall 
those cases where the amount of. be taken as the dielectric strength 
withp paragraph is excessive, ‘oil av vallable for te: st may be very the | oil with further tests 
when it is merely desired to deter- jae limited, 5 breakdowns shall be a required.” 


Be 
our 
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Yer on Rep id M Method th Determination 
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‘Mr. H. A. Sentor*—The ¢ “high- strength light alloys. For this anti ‘method in 
paper and relevant discussion have reason, for a number. of 5 years the its ctical 
been read with considerable interest “Aeronautical Inspection Depart- It gives an accurate 

members of the Metallurgy -ment has recommended the use of stress value based on the po 


tion, Aeronautical Tnspection_ De- the “four-point” method which is elastic modulus of 

partment, , Test House. I should accurate than the one de- ‘specimen under 
like to offer some comments ts in the geribed by Ebert. pair of oper- 2 . As the load- indicating pointer 
light of their extensive experience ators can achieve a speed of approxi- on the tensile machine is also used 
in the dev elopment ¢ of methods for — _ ‘mately one test in three minutes _ to show the theoretical extension, 
testing of aircraft 1 mat terials. using the “Beaumont” proof stress number of points to be observed 

There is general agreement. that indicator. Full details of the by the operator are reduced. 
the method describe ‘d in the ‘Paper method and the indicator are giv ven 


is fundamenta abov e is used i in this and i is 


work” involved in plotting load- London, has developed a dial- -type elongation equal to a specified pro- 
-dongation or stress-strain curves indicator method which appears to __ portion of the original gage length. iy to 


has been fully appreciated during capable of greater accuracy.‘ The calculation involved in the 

"| tig-sped routine testing of air- This method is based on a theory method described in the paper re- 

craft materials, and particularly of a similar to that advanced by Ebert, he quires sa knowledge of the elastic 


A Rapid Method for Accurate Yield Strength charac ter istic is ‘constant for 
Determination Without Stress-Strain Curves,” A. Beaumont, ‘Mechanical Testing of 
ASTM. No. 145, March, P- 50; Metallic Materials with Special Reference ith the m majority of 

Proof Stress,’"’ Sir Issac Pitman & Ltd., 

London, Second Edition (1944). 
_ “Aircraft Production, Vol. VIII, No. 87, 
‘January, 194¢ 1946. 4 
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betw een 10. 0,000, 000 


11,000,000 for ‘specimens of 
material with the ‘maximum | or 
minimum value, the as- 

“sumption of a figure of 10,400,000 


psi. ¢ can introduce errors of up to 


Under paragraph headed 
“i “Operation of the Rapid Method,”’ 


| | | pe 


_ any slight bends in the specimen are 


straightened by an initial tensioning 


__ Stress. Se Test specimens from thin- 

gage light alloy sheets are particu- 

larly prone to this defect and deter- 

minations of proof stress made with- 

out preliminary straightening of 


errors as great as 1100 psi. This 


the beginning of the test | and ad- 


justing the load-elongation figures; 
the Test House, test pieces for 


proof stress determination are nor-— 


we 


mally given an initial tensioning 
stress of of approximately 25 per cent. 
the specified minimum proof. 
In Mr. Howell’s contribution 


8 ‘the use se of the -autographic extensom- 
eter. A Templin autographic ex- 


_tensometer has been in use at ‘the conditions. 


rapid and accurate proof stress de- — 
precios be made by the 
“use of a tw ro-pencil device i in ‘Tiew of 


o- peer it has been found that more fF 
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- no provision is made to insure that : 


slightly b bent specimens have show n machine will register the proof load. 


difficulty can be alleviated by apply- to the ‘“Templin’ ’ recorder put for-— 


a small tensioning stress before _ 
ei setting the extensometer to zero at 


gage length extension of 0.005 in. 


pore have removed from Mr. § Senior's to the 
the recorder. . Details of this de- s an average value (10,300,000 psi) 
vice, which was 3 dev eloped | by W. the r modulus ‘elasticity. of 
Thompson of our Mechanical Test aluminum has been noted. Aten 
Laboratory, have been made known 


tion is called to Table I in the paper, 
to the manufacturers of the exten- 7 


which compares results obtained 
7 someter. The second of the tw o using the Rapid Method with re 
J pencils is set in such a position that = obtained by use of highly ae-= 
‘it draws the offset parallel line while curate equipment on a  high- strength 
the diagram is being produced. At aluminum re alloy. The maximum 
the finish of the test a flexible rule is difference w as +200 psi. and over 
“used to extend the straight portion —_50 per cent of the values agreed well, 
of the offset line until it intersects | This alloy was tested in strip form 
the load-extension diagram. When and no tensioning stress was applied 
the pencil is returned to the point of before testing. The Rapid Method: 
_ intersection the dial indicator needle _ is at least as accurate for the lower 
of an Amsler type tension testing strength aluminum alloys. 
Inconsistencies such as bent or 
A further suggested improvement _ badly aligned sy specimens ; are imme 
diately apparent. It is necessary] 
ward by Miss V. Boxshall also of our “merely to compare the gage read- 
Mechanical Test Laboratory, uti- ing at any load to previously cals 
; lizes the fact that: with a magnifica- culated values or to the total strain 
tion of 500 to 1, the speed of rotatton value giv ren on the « 
of the extensometer torque tube is 0.0040 in 
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- ‘such that one revolution indicates. a 3 Only one load need be recorded to 
_— determine the yield strength when 

Rapid Method used. Sinee 

no tensioning stress is applied and 
- since no attempts are made to cor- 
rect for slight variations: in the 
modulus, © the Rapid _Method i ‘is 
actually faster and easier to use 
than the methods referred to by Mr. 
Senior. It is true that an error of 
+200 . is possible the 
Rapid Method used bu the 
7 authors feel that errors in measure. 
ment, dial reading, and equipment § 
could easily result in individual oF 


errors of the same order, 


Thus, | w ith a calibrated dial and 
extensions 
within the elastic range ean 
checked against loads 
‘proceeds, giv ing the operator a use- 
ful visual v erification that the test is 
being carried out under controlled | 
Frrep, AND R. Toote (author’ 
‘closure. letter). —The authors 
‘appreciate the interest shown by 
Mr. Senior oa are grateful for his 
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